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| NTERNATI ONAL COOPERATI VE RESEARCH AND DEVELOPMENT
BETWEEN THE UNI TED STATES AND FRANCE, GERMANY, AND
THE UNI TED KI NGDOM

ABSTRACT

Wth defense budgets shrinking throughout the world
and coalition forces facing interoperability issues while
conducti ng asynmetric war f ar e in a post Col d- War
environnment, nmany nations are seeking ways to acquire
econonmi cal weapon systens that are interoperable wth
allies and coalition nenbers. One nethod of addressing
these concerns is International Cooperative Research and
Devel opnent (1 CR&D) . This MBA Project wll evaluate the
current I CR&D process and mneke reconmendations to enhance
the 1 CR&D process by examning |ICR& between the U S. and
NATO Menbers, France, GCermany, and the United Kingdom
Case studies were wused for conparisons in order to
determ ne the advantages and concerns pertaining to |CR&
and to recommend appropriate | CR&D strat egi es.
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EXECUTI VE SUMVARY

Wth defense budgets shrinking throughout the world
and coalition forces facing interoperability issues while
conducti ng asynmetric war f ar e in a post Col d- War
environnent, nmany nations are seeking ways to acquire
econonical weapon systens that are interoperable wth
allies and coalition nenbers. One nethod of addressing
these concerns is International Cooperative Research and
Devel oprment (1 CR&D). This MBA Project wll evaluate the
current |1 CR& process and make recommendations to enhance
the I CR&D process by examning |ICR& between the U S. and
NATO Menbers, France, GCermany, and the United Kingdom
Case studies were wused for conparisons in order to
determ ne the advantages and concerns pertaining to |CR&
and to recommend appropriate | CR&D strat egqi es.
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. 1 NTRODUCTI ON

A GENERAL

The fall of the Soviet Union and collapse of the Iron
Curtain wvastly reduced the probability of a large
conventional war between the nmmjor powers. Consequent |y,
governnents in the North Atlantic Treaty Organization
(NATO used this opportunity to decrease their [|arge
def ense budgets. The nenbers of NATO, however, still
recogni zed that a threat continues to exist for chemcal,
bi ol ogical and nuclear attacks from “rogue” nations.
Additionally, the events of Septenber 11'" 2001, reinforced
a need to maintain a robust mlitary. The European nenbers
of NATO were presented with two mlitary options. One was
to maintain a large standing force in order to deter
potential enem es. The other called for a smaller force
with technologically superior weapons. In order to
capitalize on the new “peace dividend” and to address
domestic issues, nenbers of NATO have decided to focus on
the latter option.

Furthernore, NATO Menbers could decide to develop
t hese new technol ogically superior weapon systens either on
their owm or as part of a partnership with other nations.
One nethod for sharing the burden of weapon-system
devel opnment is through International Cooperative Research
and Devel oprment (1 CR&D). | CR&D not only shares expenses
bet ween participating nations but also shares expertise and
t echnol ogy. The goal of ICR& is to provide the nost
econonm cal and advanced weapon systens while sharing risks

and technol ogi cal experti se. | CR&D offers the additional



benefit of mnimzing interoperability issues between
menber nations.

Operations Desert Storm Enduring Freedom and Iragqi
Freedom all highlighted interoperability issues between
coalition nenbers. Weapon systens that are not

interoperable can hinder rather than help operations.

G ven shrinking NATO mlitaries, interoperability between
coalition nmenbers will becone even nore inportant in future
conflicts. Few nations wll be able to conduct a war
i ndi vi dual |y. Additionally, many future conflicts will be

based wupon enforcing the United Nations’ resolutions.
Naturally, these actions will be multi-national in nature.
| CR&D, as previously nentioned, helps to mnimze
interoperability issues.

This project wll address issues and concerns
regarding I CR&D efforts between the U S., Germany, France,
and the United Kingdom For a nunber of reasons, three

| CR&D projects were selected. These were Miltiple Launch
Rocket System (MRS), Medium Extended Air Defense System
(MEADS), and Joint Strike Fighter (JSF). The 1essons
| earned concerning ICR&D either with a particular nation or
in general are presented. If solutions are available, the
status and success of each solution is presented. In
general, this project synthesizes and presents |essons

| earned fromthe sel ected prograns.
B. METHODCOL OGY

The docunents and news reports regarding each project
were gathered using both Internet and |ibrary resources.
The problens that were confronted, such as the tineliness
of material, are highlighted and addressed in the related
sections of this project.



The background of the ICR& program and related U S
laws and regulations are presented as well as an
i ndustri al -based analysis for Germany, France, the UK, and
the U S. I ndi vi dual weapon-system prograns are then
anal yzed. The project report then offers conclusions,
foll owed by reconmendations. The overall objective of this
project is to present information regarding the potential
benefits and liabilities of International Cooperative
Research and Devel opnent (ICR&D) for future weapon-system

acqui sitions.
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1. BACKGROUND AND LEGAL CONSI DERATI ONS

A FORMS OF | NTERNATI ONAL COOPERATI ON

At present, seven areas of cooperation fall under the
rubric of International Armanents Cooperation Prograns.
The range of progranms is designed to support U S mlitary

strategy using the building blocks presented in Figure 1
bel ow.

uisition of defensa
systems and equipment

R&D and evaluation
of tachnalogy

Planning and oversight
for R&D and
standardization

Basic exchangeas:
people, information,
material

source: U, Army Intemational Cooperative
Program Activity, The Benefiis of Intemational
Cooperation, August 1994 booklat.

Figure 1. International Cooperation Building Bl ocks



I nternational cooperative research and devel opnent
refers to:

A program where the DoD and foreign defense
mnistry, by witten agreenent, jointly nanage a
RDT&E and/or production effort to satisfy a
common requirenent by sharing work, technol ogy,
and costs. The purposes of the program are to
inprove current and future defense posture
enhance the industrial base, avoid duplicate R&D
reduce defense RDI& costs to each party by
sharing information, and inprove military system
standardi zation and interoperability of the US

and its allies. Since each party contributes
manpower, data, and funds to the acconplishnent
of the common requirenent, it is neither

necessary nor appropriate to treat the program as
a procurenent of services or articles by one
party from the other. Thus, funds and property
may be transferred between the parties for the
acconplishnent of the project wthout the need
for a contract or an LOA (Letter of Agreenent).!1

B. H STORY AND LEGAL ASPECTS OF THE PROCESS

To a lesser extent, cooperative progranms have been in
exi stence since the 1940’s. It was not until the 1970’ s
that serious attenpts were made at cooperative research and
devel opnent . During the 1970’s, Congress and the
Department of Defense recognized a |ack of standardization
and interoperability with our allies. They also recognized
the potential for exploiting the industrial bases of our
allies for technology acquisitions and cost savings.
Congress and the Departnment of Defense took steps to
pr onot e Rat i onal i zati on, St andar di zat i on, and

I nteroperability (RSI) with our allies.

1 United States. Depart nent of Defense. Director of Internationa
Cooperation. International Arnmanents Cooperation Handbook. June 11
1996, pg 1.
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The first attenpt to enhance RSI with NATO was the
Cul ver - Nunn amendnment to the DoD Authorization Act of 1976.
It established that the policy of the U S. Governnent was
to standardi ze equipnent, or at |east have interoperable
equi pnent with NATO allies. It also permtted the purchase
of foreign-made equi pnent to further RSI goal s.

Legal authority in Title 10, U S. Code, confers
authority upon the Service Secretaries to conduct and to
participate in R& prograns (10 U S. C. 2358). However,
these provisions only authorize R& prograns neeting U S.
mlitary requirenents. |If the DoD conponent is to contract
on its own and on the other participant’s behalf for the
cooperative project, obligation authority is created. The
authority is I|imted to funds available in the US
Treasury and/or a commercial bank, which holds the foreign
partner’s funds. Consequently, the Title 10 |egal
authority is generally used for cooperative research and
devel opment prograns in which specific tasks are perforned
by each participant and for which each participant

contracts and funds its own share.

In the Quayle Amendnent to the International Security
and Devel opnent Cooperation Act of 1985, the Arns Export
Control Act (AECA) was anended. This permtted the U S to
enter into cooperative research, devel opment and production
agreenents with NATO allies and permtted a Ilimted
authority for DoD to enter contracts outside of the U S
In 1987, this authorization was extended to include
Argenti na, Australi a, Bahr ai n, Egypt, | srael, Japan,
Jordan, the Republic of Korea, and New Zeal and.

In the 1986 Defense Authorization Act, the Nunn-Roth-

Warner Anendnent created funding for the Ofice of the
9



Secretary of Defense for the purpose of cooperative
prograns and initiated the NATO Cooperative R&D Program
It also authorized cooperative research and devel oprment,
testing, and eval uation of foreign weapons systens, and the
requi renent for a Cooperative Opportunities Docunent. As
part of the Anmendnent, Congress appropriated “Nunn funds.”
The “Nunn funds” were to be appropriated annually and
pl aced into sub-accounts for each of the Services and OSD
to serve as “seed noney” for | CR&D prograns.

The Cooperative Qpportunities Docunent is wused to
ensure that opportunities to conduct cooperative research
and devel opnent projects are considered during an early
stage of the research and devel opnent review process. The
Under Secretary of Defense for Acquisition, Technol ogy, and
Logi stics prepares one docunent for each new project for
which a Mssion Need Statenent is developed. 1In the
statement, the Under Secretary nust state whether or not
the proposed project is simlar to any weapon system
currently being developed by U S allies or whether a
current US project can be nodified to neet DoD needs. The
Under Secretary nust also discuss the advantages and
di sadvantages of the proposed project wth respect to
program tim ng, devel opnent al and life «cycle costs,
technol ogy sharing, and RSI. The Under Secretary concl udes
with a recomendation concerning the feasibility and
desirability of a cooperative research and devel opnent
program

In June 1993, Deputy Secretary of Defense WIIliam J.
Perry established the Armanents Cooperation Steering
Comm ttee (ACSC). This commttee is conposed of the Under
Secretary of Def ense (Acqui si tion, Technol ogy, &

10



Logistics), Under Secretary of Defense (Policy), Vice
Chairman of the Joint Chiefs of Staff, and senior
representatives from each Service. The ACSC was
established to nmintain continual oversight of DoD s
armanents cooperative activities and to ensure these
activities receive the proper visibility and conform to
U.S. national security policy.

In a menorandum dated 23 March 1997, Secretary of
Defense WIlliam S. Cohen identified cooperative research
and devel opnent as “the Departnent of Defense Bridge to the
21°' Century.” He went on to state the U S. nmlitary nust
achieve at a m ni num

Depl oynent and support of standardized, or at
| east interoperable, equipnent with our potenti al
coalition partners and |everage of U S. resources
through cost sharing and economes of scale
afforded by international cooperative research,
devel opnent, production and logistic support
prograns. 2

In order to obtain the objectives above, he directed that:

W engage Allies in discussions at the earliest
practicable stages to identify comobn m ssion
problenms, and to arrive jointly at acceptable
m ssion performance requirenents, balancing cost
as an independent variable (affordability),
meeting coalition mlitary capability needs, and
assuring interoperability. The USD (AT&L), in
coordination wth the USD (P) and wth the
recommendation of affected DoD Conponent, wll
desi gnat e appropriate def ense acqui sition
prograns as international cooperative prograns.
The DoD nmust be a reliable international partner
by funding fully the U S. share of such prograns.
Shoul d circunstances arise which necessitate |ess
than full funding for a designated internationa

2 Cohen, Wlliam S. Mermor andum  “DOD I nternational Arnmaments
Cooperation Policy.” 23 March 1997.

11



cooperative program the Conponent Acquisition
Executive shall notify the USD (AT&L), at the
earliest opportunity, of the Conponent’s intent
to terminate or substantially reduce funding for
t he programs3

Secretary of Defense Cohen further reinforces the use
of ICR&D by placing IRC& in the 1997 Report of the
Quadrenni al Defense Review (QDR). In the 1997 QDR, he
st at es,

W as a nation nust often act in concert wth
others to create our preferred international
conditions and secure our basic goals
Therefore, it is inperative that the United
States strives to build close, cooperative
relations with the world s nost influential. To
maintain this superiority, we nust achieve a new
| evel of proficiency in our ability to conduct
joint and conbi ned operations. The Revolution in
Busi ness Affairs i ncl udes Ca i ncreasing
cooperative devel opnent prograns with allies.4

Secretary of Defense Cohen recognized that decreasing
mlitary budgets had steadily declined Governnment research
and devel opment expenditures relative to industry (Figure
2). In an effort to conbat this trend, the Navy attenpted
to increase the ICR& efforts in the 1990's in order to
share the cost burdens associated wth research and
devel opment (Figure 3).

3 Cohen, WIlliam S. Menorandum  “DOD International Arnanents
Cooperation Policy.” 23 March 1997.

4 Cohen, WIlliam S. “1997 Report of the Quadrennial Defense
Revi ew. ” Report retrieved 12 February 2004 from website

http://ww. def ensel i nk. m |/ pubs/ qdr/sec3. htm .
12
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Cooperative research and developnent prograns are
conducted under the terns of sonme types of international
agr eenent s. I nternational agreenments are either treaties
or executive agreenents under DoD Directive 5530.3.
Treaties are international agreenments approved by a two-
thirds vote in the Senate and covered under Article I1,
Section 2 of the U S. Constitution. Executive agreenents

are entered into by an authorized nenber of the executive

branch and are based upon |egal authority. Executive
agreenents cone in the form of a nmenorandum of
understanding (M), menor andum  of agr eenent (MDA,

menor andum of arrangenents, exchange of notes, exchange of
letters, technical arrangenent, protocol, note verbal, aid
menmo ire, statenent of intent, letter of intent, or
statement of understandi ng. Contracts made wunder the
Federal Acquisition Regulation (FAR), Foreign Mlitary
Sales (FMS) Letters of Agr eenent , FMS Letters of
I nstruction, standardization agreenents, and | eases are not

consi dered international agreenents.

C. MEMORANDUMS OF UNDERSTANDI NG

MU s are generally the npbst comon collaborative
agreenents for | CR&D. The typical timefrane for MU s,
fromfirst draft to final signature, is roughly tw years.
In order to ensure a snooth process, each country
identifies a program representative. These representatives
form a steering conmttee to facilitate the process.
Normal |y, technical discussions occur prior to the fornm

negoti ati on process.

14



Several key aspects of the program are identified and
addressed in the M. They are the basic structure,
managenment structure, finance, contracting, information
di scl osure, and third party sal es.

The basic structure of the MOU addresses the tineframe
and phase applicability of the MOU For instance, the MU
can be a stand-alone for a particular phase of the program
or can be a Program MOU (PMOU). A PMJU provides a standard
framework for the entire life of the program and contains
suppl ements  for each program phase. In a PM,
negotiations only occur prior to each new phase. Thi s
mnimzes drafting time for the original MOU and permts
greater flexibility.

Managenent structure identifies t he voti ng
procedures/rights and nunber of program representatives for
each participating nation. Configuration managenent 1is
addressed here. Since one of the objectives is
interoperability, the steering conmttee sets acceptable
interoperability |levels.

The finance portion addresses the currency to be used
for paynents, the frequency of paynents, and cost shares
Paynent consi derations and changi ng exchange rates can have
serious inplications for tinme delays and schedule risk.
The cost share wll define each participating nation’s
cooperative status and privileges. Cost sharing is further
addressed later in this chapter.

Contracting refers to addressing the current methods
of contracting and the contracting vehicles to be used.
Most international partners are unaware of the nobst current
U.S. contracting nethods and procedures due to recent DoD

acqui sition reforns. This famliarizes them with the nopst

15



up-to-date procedures. Addi tionally, discussions occur in
order to determne the nost effective contracting vehicle
for each phase or country.

| nfformation disclosure gained during the program is
normally tied to cost sharing ratios. The standard |evels
of information transfer for each cost-share level wll be
further addressed later in this chapter. The information
di scl osure in t he MoU al so di scusses contractor
i ntell ectual property rights. Frequently, backgr ound
information is available for all participants in the
program with the stipulation that the information is not
rel easabl e outside of the program

The third-party sales portion of the MU addresses
whi ch countries can sell or buy the weapon system in the
future. In this section great care is taken, to protect
intellectual property rights and the national interests of
participating contractors and nati ons.

D. LEVELS OF PARTNERSHI PS

Upon entering into an international agreenent for
cooperative research and devel opnent, funding contributions
determne the country’s category and its associated rights
in the program The four categories are full collaborative
partner, associate partner, inforned partner, and Foreign
Mlitary Sales nmajor participant.

Full collaborative partners provide at least ten
percent of the target research and devel opnent funding.
The country participates in the requirenments devel oprment,
has positions at the Program Ofice, and a National Deputy
at the Director Level. The country also receives a waiver

for all non-recurring research and devel opnent costs.
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Associ ate partners contribute at |least five percent of
the target research and devel opnment funding. The country
may influence requirenents as long as the U S. perceives
the results to be nutually beneficial. The country also
has a few positions in the program office and receives a
wai ver for non-recurring research and devel opnment costs.

I nformed partners provide one to two percent of the
target research and devel opnent funding. Foreign Mlitary
Sales major participants contribute |less than one percent.
Informed partners and FMS nmjor participants have little
i nfluence on requi rements generation and m ni mal
representation in the program office. Their main
attraction is priority order status, such as that received
by full collaborative partners and associ ate partners.

Upon conpl etion of cooperative research and
devel opment, countries can either contribute funding for
the Production Denonstration and Deploynment Phase or drop
out of the program Furthernore, the <countries are
permtted to increase or lower their contribution |evels.
The levels of contribution place the countries into
categories simlar to the research and devel opnment phase.
The categories are Level |, Level 11, and Level Il1l1. These
levels are simlar to full collaborative partner, associate
partner and informed partner.

E. CURRENT TRENDS

I nternational cooperative research and devel opnent has
started to becone nore of +the norm rather than the
exception for weapons systens. The previously discussed
| egi sl ation has forced DoD to participate W th
international mlitary forces actively. These initiatives
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have occurred for good reasons. The International

Armanent s Cooperati on Handbook st ates,

As U S. arnmed forces and those of its allies and
friends are dr awn down, budget s reduced,
coalition operations increased, and the defense
i ndustrial base is consolidated and restructured,
we nust examne every opportunity to increase
ef fectiveness and efficiency of the arned forces

and

i ndustries of the US. and its allies and

friends. I nternational armanents cooperation is
a primary neans to achi eve those goal s.5

The

handbook goes on further to identify the

obj ectives of cooperation as:

1)

2)

3)

4)

5)

The depl oynent and support of conmmon, or at |east

i nt eroperabl e, equipnent with U S. friends and

al lies.

Achi eving cost savings through cost sharing and
econonm es of scale in jointly nmanaged Research and
Devel opnent (R&D) , producti on, and logistics
support prograns.

Exploiting the best technologies, mlitary or
civilian, available for equipping the US., its
allies, and other friendly countries.

Supplying the best available defense material to
the US., its allies, and other friendly countries
in the nost tinely and cost-effective manner.
Maintaining a strong U S. and allied industrial
base. 6

S United States. Depart nent of Defense. Director of International
Cooper ati on. International Armanents Cooperation Handbook. June 11,
1996, pg 1.

6 Ibid, pgs 2-3.
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I'11. DEFENSE | NDUSTRI AL BASE CONSI| DERATI ONS

A EUROPE | N GENERAL

In the past, and nore recently, pressure to develop a
uni fied European armanment procurenment policy and related
i ndustrial base has been increasing, as nost nations can no
longer afford to develop and to procure defense itens
solely from their own donestic conpanies and sources.
Consequent |y, European nations are currently pursuing
several initiatives to integrate their defense nmarkets.
They remain conmtted to cooperative prograns, which are at
the core of cross-border defense cooperation at the
i ndustry | evel. However, national sovereignty issues and
conpl ex owner ship structures may pr event Eur opean
consolidation to the extent needed to be conpetitive. This
al so holds true for cooperative prograns between the United
States and the European nations in the defense industria
base arena.

Simlarly to the United States, European countries
generally purchase major defense equiprment from donestic
conmpani es whenever possi bl e. When donestic options do not
exi st, key European countries vary in their intent to buy
maj or U.S. weapon systens. Additionally, the United States
cannot hope to export mmjor defense itens to Europe w thout
i nvol ving European defense conpanies in the production of
t hose itens. Several U.S. defense conpanies are currently
nurturing long-term partnerships with European conpanies to
develop a defense product Iline that wll neet the
requirenents in both the U S and Europe. Anong the
factors contributing to this trend are affordability

(related to reduced defense budgets), and interoperability
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(related to the need to operate within coalitions in the
new world geopolitical situation). For instance, defense
spending as a percentage of GDP in Europe has dropped from
3.5 percent at the height of the Cold War in the late
1980s, to about two percent today, barely enough to sustain
current forces.7 By contrast, U S. defense budgets have
grown nearly ten percent a year for the past three years
due to the threat-driven quest for |eaner and neaner arned
forces. Wiile the U S. devotes 24 percent of its budget to
R&D and 34 percent to personnel, Europe spends 15 percent
and 61 percent, respectively. Mich of Europe’ s procurenent
is commtted to long-term legacy projects such as the
Eurofighter. Furthernore, the United States spends nore on
defense than all of the nenbers of NATO, conbined, as seen
in Figure 1.8

200

hillions of dollars

150

100 —

50 —

Countries with

i I
poor LS. relations u.s. allies Other countries

Figure 4. dobal Mlitary Spendi ng Conparisons, 2002

7 Val asek, Tomas. “No WIl, No Way on European Defense.” wal |
Street Journal Europe. 02 Cctober 2003.

8 “Vital Statistics: The US. Mlitary.” The Defense Mnitor,
Cent er for Def ense I nf ormati on. Vol une XXX, Nurber 5,

Novenber / Decenber 2003.
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The formation of a nore wunified European defense
mar ket may be crucial to the survival of European defense
industries as well as to their country's ability to
mai ntain an independent foreign and security policy.
I ndi vi dual national markets are too small to support an
ef ficient industry. Meanwhi |l e, nergers and consolidations
of U S. defense conpanies pose a challenge to the snmaller
fragnment ed European defense industry. To respond, European
governments have used a variety of organizations such as
the Western European Union (WEU), the European Union (EU)
and the North Atlantic Treaty Organization (NATO). Most
recently, the EU and NATO have beconme the preferred
organi zations to address economic and armanent policy
i ssues. NATO Menbership applications from former Warsaw
Pact countries have increased significantly in recent
years.

The European Defense Industry is attenpting to
consolidate and restructure through national and cross-
bor der mer ger s, acqui sitions, j oi nt vent ures, and
consorti a. In 1997, the United States General Accounting
Ofice (GAO reported to the Secretary of Defense that:

Eur opean governnent and industry observers have
noted that the European defense industry is
reacting to pressures from rapid U S. defense
i ndustry consolidation, tighter defense budgets,
and stronger conpetition in the global defense
mar ket . Even under these pressures, other
observers have noted that Eur opean defense
conpani es are consolidating at a slower pace than
U. S. defense conpanies.?

9 United States. General Accounting Ofice. European Initiatives
to Integrate the Defense Market. GAQ NSI AD-98-6. October 1997.
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The GAO Report also noted that while econonic

pressures to consolidate exist, according to European
gover nment and industry officials, Eur opean def ense
conpani es face several obstacles. Nat i onal governmnents
i npede defense industrial integration by establishing
di fferent def ense  equi pnent requirenents. Nat i onal

governments also frequently regard their defense conpanies
as sovereign assets. They tend, therefore, to inpede
cross-border consolidation because it could reduce the
nat i onal defense industrial base or make it t oo
speci al i zed. Furthernore, conplex ownership structures
make cross-border nergers difficult since many of the
| arger European defense conpanies are state-owned or part
of |arger congl onerates.

To varying degrees, defense industry restructuring has
occurred wthin the borders of mjor FEuropean defense
mat eri al - produci ng nati ons, including France, Ger many,
Italy, and the United Kingdom In the late 1990's, severa
mergers occurred in prom nent European nations with |arge
defense industri al bases. For exanpl e, in ltaly,
Fi nneccanica had control of about three-quarters of the
Italian defense industry, including Agusta (the mgjor
helicopter manufacturer) and Alenia (the major aircraft
manuf act urer) . 10

Eur opean countries have |long partnered on cooperative
armanment prograns to develop and to produce |arge weapon
systens in Europe. The trend is to create a central
managenment conpany to nanage the relationship between

partners. For instance, the Eurofighter 2000 program

10 uUnited States. CGeneral Accounting Ofice. European Initiatives
to Integrate the Defense Market. GAQ NSI AD-98-6. October 1997.
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created a consortium anbng nmj or aerospace conpanies from
the United Kingdom (British Aerospace), Germany (Daimer-
Benz Aerospace), Italy (Alenia), and Spain (CASA). The
same happened with the Joint Strike Fighter (JSF), with the
United States taking the lead role. So, to sonme extent, the
u. S has recently been nore actively partnering on
cooperative arnmanment prograns. Al t hough nobst cross-border
i ndustry cooperation is project-specific, European defense
conpanies are also acquiring conpanies or establishing
joint ventures or cross-share holdings that are not tied to
a particular program as has occurred in mssiles, defense
el ectroni cs, and space systens.

Still, i ndi vi dual Eur opean governnents, i ncl udi ng
France, Germany, Italy, the Netherlands, and the United
Kingdom try to retain their own defense procurenent
pol i ci es. These countries also vary in their wllingness
to purchase and to <collaborate on mgjor U S weapons
systens. Furthernore, Europe has a |arge, diverse defense
i ndustrial base upon which key European countries rely for
pur chases of maj or defense systens and  equi pnent,
especially fromtheir own national sources.

As European nations nove toward greater armanent
cooperation, the U S. Governnment and defense industry have
taken steps to inprove transatlantic cooperation. The U.S.
Gover nient continuously seeks opportunities to form
transatlantic partnerships wth its European allies on
def ense equi pnment research, developnent, and production.
The U S defense conpanies are forming industrial
partnerships and have enphasized |ICR&D efforts wth
European conpanies to sell defense equipnent to Europe

because of the need to increase international sal es,
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mai ntain market access, preserve the donmestic industrial
base, and lower wunit procurenent costs on sophisticated
weapons systems. As a matter of survival for both U S and
Eur opean defense industrial bases (due to declining defense
budgets after the Cold War), ICR&D has enmerged as a way to
maintain mlitary technological superiority on both sides
of the Atlantic Ccean while satisfying national econom cal
and industrial goals.

The Departnent of Defense realized that the U S. could
take advantage of international armanents cooperation to
| everage U.S. resources through cost-sharing and inproving
standardi zation and interoperability of defense equipnent
with potential coalition partners. Furthernore, aside from
the Ballistic Mssile Defense Program the F-35 Joint
Strike Fighter Program (an international cooperative
program) is the largest U S Wapons Program currently
underway, as depicted in Table 1.11

11 Sources: “Vital Statistics: The U S Mlitary.” The Defense
Monitor, Center for Defense Information, Volume XXXII, Nunber 5,
Novemrber / Decenber 2003. “Sel ected Acquisition Report.” United States

Depart ment of Defense, Decenber 31, 2002. The Full Costs of Ballistic
M ssile Defense, Econonmists Allied for Arns Reduction and Center for
Arms Control and Non-Proliferation, January 2003.
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VEAPON TYPE COST* Qry
Ballistic Mssile M ssi |l e Defense 744.0 -
Def ense
F-35 Joint Strike Fi ght er - Bonber 163.6 | 2,457
Fi ght er
SSN-774 Virginia Attack Submarine 74. 1 30
cl ass
F-22 Rapt or Fi ght er - Bonber 73.3 278
DDG 51 Arleigh Burke |Guided Mssile 68. 8 62
cl ass Destroyer
C- 17 d obemaster 111 Transport Pl ane 65.1 180
F/ A- 18E/ F Super Fi ght er - Bonber 50.0 552
Hor net
V-22 Osprey Transport Aircraft 46. 6 458
Trident Il Nucl ear M ssile 42.5 568
RAH 66 Comanche Hel i copt er 34.6 650

* Total Cost in billions of constant 2003 dollars

Table 1. Ten Largest U.S. Wapons Program

B. FRANCE

The U.S. and France share nmany trade simlarities,
including their global standing as the top two exporters in
the defense sector. Overall, France is the tenth-I|argest
trading partner of the United States worldw de and the
third largest in FEurope, after the United Kingdom and
Cer many.

1. Def ense Procurenent Policy

The French defense procurenment policy primarily ainms
at buying technically sophisticated equipnent from French
sources, then pursuing European cooperative solutions, and
finally inporting a non-European item Recently, the
policy has shifted to having European cooperative prograns
as the first alternative due to the costs of devel oping
maj or systens al one. However, the French procurenent
policy still attenpts to retain its defense industrial base

and to maintain autonony in national security matters.
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France has generally purchased major U. S. defense weapon
systens only when no French or European option is
avai | abl e.

The French defense policy must be analyzed within the
new strategi c context: disappearance of major threats close
to French borders and the gradual restructuring of Europe.
Wth respect to the latter, France intends to participate
in the restructuring and renovation of NATO as a way to
provide Europe with the nmeans and assets it needs to
achi eve European capabilities.

France has sought to remain a leading mlitary power
by acquiring a small-scale version of a superpower arsena
wi th an independent nuclear deterrent, a conventional force
for air and |land conbat, and a Rapid Action Force and Bl ue
Water Navy for intervening in overseas crises of limted
scope and duration. Consequently, France is giving first
priority to developing and maintaining its strategic
nucl ear capability, mintaining an autononous defense-
i ndustrial base capable of furnishing the full range of
material required by the French Arned Forces, and procuring
mlitary systens at affordable cost.

2. Def ense I ndustrial Base

The nmulti-billion dollar defense market in France is
experiencing profound changes simlar to those in the US
By any neasure, the French defense market is large, varied,
and sophi sti cat ed. France produces nearly 90 percent of
its own armanment requirenents. The defense industry serves
a large indigenous force and exports to over 25 countries.
A clearly defined strategy of forging stronger European
alliances through increased nergers and acquisitions
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pervades the current rationalization of France' s defense
i ndustrial base.

The goal of national autonony in defense procurenent
has resulted in the acquisition of nearly all French
weapons from donmestic sources or joint ventures involving
French conpanies, even when superior or |ess expensive
alternatives were available from aboard. Due to the size
of the French donestic arns market, concentration at the
prinme-contractor level has led to a group of sole-source
“nat i onal chanpi on” firms t hat are t he nati ona
repositories of design and manufacturing know how for
entire sectors of defense equipnent. The French defense
industry also relies heavily on export sales to anortize
overhead costs and permt the economc production of
weapons for France’'s own use. VWil e intra-European
cooperation is not new, France’s change in that direction
indicates that it no longer intends to develop a w de range
of weapon prograns on their own.

Since the late 1980's, however, a convergence of
economc, political, and mlitary factors is forcing a
maj or restructuring of French mlitary forces and the
defense industrial base that supports them Weapons
acquisition pr ogr ans and arns exports are t he
responsibility of the General Delegation for Arnmanents
(D&, a centralized procurenent agency within the Mnistry
of Defense. In addition to supplying the arnmed forces and
saf eguardi ng the autonony of the national defense industry,
the DGA adapts the industry to France's overall industria
needs and negotiates collaborative weapon devel opnent and
production prograns with other countries. DGA officials

bel i eve t hat in t he st at e- dom nat ed def ense field,
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adm nistrative controls on quality and cost are superior to
relying on narket nechanisns such as conpetition. But a
drawback of the French procurenent systemis that decisions
tend to be made in a secretive, top-down nmanner, wth
limted accountability to either Parliament or the public.
France’s concern for national security and defense
i ndependence led to the nationalization of the French
defense industry, as well as its dem se. In recent years,
decreased defense budgets have resulted in a weakened
donmestic defense industry. The needs of France's |arge
defense industrial base exceeded those of the French
mlitary. Consequently, France becane a major arns exporter
with a questionable reputation. Recent reductions in
export sales, however, have negatively inpacted the once-
power ful stand-al one French defense industrial base.
Currently, t he French def ense i ndustry IS
restructuring in response to budget cuts, shrinking export
sales, and rapid technological advances, nany of them
driven by commercial applications. In an effort to manage
the transition and to mtigate its adverse effects upon
enpl oynent and regional economes, the DGA is pursuing an
active defense-industrial policy focused around two
pillars. The first iIs preserving and pronoting the
technol ogi cal conpetencies of the defense industry by
converting national arsenals into state-owned conpanies,
encour agi ng defense contractors to diversify into the civil
sector, investing in defense R& at the expense of current
production, wurging firns to concentrate on areas of
excellence to inprove their conpetitive advantage, and
pronoting greater reliance on dual -use technol ogies. The

second is enabling French defense firnms to play a |eading
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role in the restructuring of defense production on the
Eur opean scal e, t hr ough col | aborati ve research and
devel opnent prograns, strategic alliances, acquisitions of
foreign firnms, and cross-border nergers. France coul d not
remain an exception to the different and varying degrees
and extents of defense industry restructuring that has
occurred within the borders of nmajor European defense
produci ng nati ons. In France, for instance, Thonson CSF
and Aerospatiale fornmed a conmpany, Sextant Avionique, which
regrouped and nerged their avionics and flight electronics
activities. 12

For the purpose of ICR&, France and the US. s
defense industries share sone basic simlarities. However
there are significant differences. First, whereas the U S
defense industry is mainly in private hands and the U S
Gover nnent enphasi zes market mnechanisns, nearly four-fifths
of the French defense industry is controlled by the state
and broadly managed by the governnent. Second, the French
Parlianment has much | ess power over defense decisions than
does the U. S. Congress.

France has had sonme success in diversifying its
defense industry into comrercial markets, pronoting the
integration of civil and mlitary production, and pursuing
strategic alliances and other fornms of internationa
coll aboration in defense R&D and procurenent. However,
over-reliance on profits from arnms exports to subsidize
defense research and devel opnent has created pressures to
sell arns under circunmstances that have adversely affected

French foreign policy. Shrinking export markets in recent

12 United States. CGeneral Accounting Ofice. European Initiatives
to Integrate the Defense Market. GAQ NSIAD-98-6. October 1997.
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years have also reduced the ability of French defense
contractors to remain at the technol ogical | eading edge.

Overal |, France has managed def ense R&D and
procurenent to preserve a broad-based defense industry for
the future, but at some cost to its current mlitary
capabilities. In contrast, the United States has managed
defense R&D and procurement to maximze its current
mlitary capability, but at some cost to the future health
of their defense-industrial base.

3. Def ense Qpportunities

France is continuing to wupdate its major defense

equi pnent i ncl udi ng submari nes, aircraft carriers,
helicopters, tanks, and aircraft. Program priorities
include intelligence gathering, command and control

systens, troop protection, force nobility, and mlitary
transport. France is currently a participant in
multilateral ship propulsion (ICR) and datalink (M DS)
cooperative efforts. | ndustry-to-industry cooperation is
clearly on the rise as U S. firnms seek opportunities to win
European defense conpetitions through partnerships wth
Eur opean firnms. For exanple, Bath Iron Wrks and the
French shi pbui | di ng or gani zati on, Direction de | a
Construction Navale Internationale (DCN), are cooperating
to build ships for the international market. France
targets over 40 projects for nultinational cooperative
devel opnent .

4. Def ense Procurenment Process

The Direction Generale de |’ Arnmenent (DGA), or Cenera
Del egation for Armanents, is the official body responsible
for all armanent prograns for the three defense services
and the national ©police. It controls all research
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devel opnment, and production in collaboration with the Joint
Chiefs of Staff and the three service Chiefs of Staff. As
the Mnistry of Defense directorate is solely responsible
for weapons system acquisition, the DGA nonitors the
private and nationalized firms involved 1in arnmanents
research and production, and retains tight control over all
phases of the acquisition process. It also does all of its
own research and developnent (R&D) for the mlitary
servi ces. The acquisition process in France is
characterized by centralization and a structure of
coordination and interaction anong the various MXD
Di rectorates. Al though the responsibility for weapon
systens acquisition is centralized within the DGA each of
the directorates plays a role throughout the acquisition
process.

C. GERVANY

Al though Germany does not seek to become self
sufficient in defense production or have firnms solely
reliant upon arns contracts, donestic firnms receive
approximately 85 percent of def ense spendi ng, whi ch
i ncl udes research and devel opnent, procur enent and
mai nt enance. Virtually all defense contractors in Germany
are privately owned, but many have stock owned by federa
states or banks. Conmpetition is allowed for contracts at
all stages, fromprogramdefinition to final production.

1. Def ense Procurenent Policy

Germany, to some extent, shares the UK s and France’s
def ense procurenent policy while providing a unique mx of
both: to have open conpetition on nost mgjor defense
equi pnent pur chases, with a commtnent to European
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cooperative solutions. This results from significantly
reduced def ense pr ocur enent budget s and exi sting
commitments to European cooperative projects.

2. Def ense I ndustrial Base

Germany could not remain an exception to the different
and varying degrees and extents of defense industry
restructuring that has occurred within the borders of major
Eur opean def ense- pr oduci ng nati ons. In Ger many,
restructuring has primarily occurred in the aerospace
sector. In 1995, Deutsche Aerospace becane Dainler-Benz
Aerospace, which includes about 80 percent of Gernman
industrial capabilities in aerospace. In 1999, the German
firm Daim er-Chrysler Aerospace and the French Aerospatiale
Matra made a mmjor cross-border nerger with the subsequent
inclusion of the Spanish aerospace conpany Construcciones
Aeronauticas S. A (CASA).

Wth regard to industry structure, the German
i ndustri al gi ant Dai mMmer-Benz acquired the aircraft
manuf act urer NBB. This action becane the focal point of

restructuring the German defense industry, which is one of
the nost technologically advanced in the world. Dai ml er -
Benz has also incorporated the aircraft firm Dornier,
engi ne manufacturer MIU, and the electronics firm AEG
Dai m er Benz Aerospace (comonly referred to as DASA), a
group within Daimer-Benz, has conbined the proficiency of
Dor ni er, Motoren und Turbinen-Union (MIU), Tel efunken
Systentechnik (TST), and MBB. These acquisitions have nmade
Dai m er-Benz the seventh |argest defense firmin the world,
and the third | argest in Europe.

Anal ysts expect the German defense industry to undergo
further concentration in an effort to reduce overcapacity.
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Consol idations and nergers of German and European firns

will generally not achieve the sane efficiency as those of
Uus. firns. Recognizing the difficulties inherent in
mul ti nati onal nmer gers, top officials of Dai m er - Benz

Aerospace now appear to favor a national consolidation of
Germany’s defense industry before looking for structural
alliances abroad. This is a turnaround from their previous
position. 13

Germany has traditionally used Foreign Mlitary Sales
(FMS) channels when purchasing systens from the U S
Cooperative prograns are also gaining increased enphasis
and interest. Wth a goal of reducing costs and obtaining
the best technology available, the U S. Departnent of
Defense has initiated discussions to facilitate |onger-
range bi- and nulti-lateral planning, wth a goal of
i ncreased harnoni zation of future requirenents that could
| ead to nore cooperative prograns.

Unlike the United States and the United Kingdom
Cermany’ s corporate governance structure within the defense
industry is continental, which also differentiates its
defense industries when establishing |ICR& prograns.
Cerman  public-limted conpanies still remain tied to
industrial 1investnent that acts as a stable ownership
nmechani sm hence industry owners play a large role in the
German ownership schene. This highlights the strategic
i mportance of concentrated ownership by industry and
gover nment figures in the defense industrial base.

Ownership concentration has proven decisive in naintaining

13 United States. Depart nent of Commerce. Bureau of |Industry and
Security. “European Diversification and Defense Market Cui de.”
Report ed retrieved 10 Mar ch 2004 from website

http://ww. bxa. doc. gov/ Def ensel ndustri al BasePr ogr ans/ .
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stability in continental European defense conpani es and, on
the other hand, the lack of such concentration has provided
flexibility in the British-Anerican firns.

3. Def ense Qpportunities

The sophisticated German market offers a wide variety
of defense opportunities in the areas of equipnment upgrades
and new equi prent . The conbination of budget restraints
and the limts inposed by export laws, is putting pressure
on German firms to find cost-sharing partners for both
research and devel opnent and production of def ense
mer chandi se. US firms can profit, even in the current
restrictive German spending environnment, by joining wth
Cerman firnms in efforts to fulfill defense requirenents.

The unification of Germany included the nerging of the
two arned forces and their inventories. Most of the East
Cerman equi pnent was supplied by the Soviet Union. The
German governnent is retaining sone of this inventory. The
platforns intended to be kept as interim systens include
the MG29 fighter, the AN2, 1L-62, L-410, and TU 154
transport aircraft, and the M-2, M -8, and M-14
hel i copters.

4. Def ense Procurement Process

Wthin Germany, the Services create the requirenents
and submt them to the Armanents Directorate of the
Mnistry of Defense to approve and prioritize the
requirenents wthin a national pl an. If required,
parliamentary approval is obtained and finally, t he

requirenents are turned over to the Federal Ofice of

Def ense Technol ogy and Pr ocur enment (Bundesant far
Wehrtechni k und Beschaffung, or BWB), which will fill the
Servi ces’ requi renents. Wiile this is a sonmewhat
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sinplified description, it clarifies the key difference
from the U S system where the Services are heavily
i nvol ved t hroughout the entire acquisition process.

Whi | e procedures vary dependi ng upon the nature of the
award, government tendering in Germany is generally open to
al | qual ified suppliers on a conpetitive, non-
di scrimnatory basis. This nmeans that, with few
exceptions, German governnment purchasing entities are
required to award contracts based upon objective criteria
that, at least in theory, neither directly nor indirectly
favor domestic GCerman conpanies over foreign suppliers.
Technol ogy transfer does not seem to be obstructed by
of ficial inpedinents or other barriers.

D. UNI TED KI NGDOM ( UK)

Political stability, low rates of direct taxation,
assured intellectual property rights, a flexible |abor
market, first-class financial markets, and nenbership in
the European Union (EU nmake the UK an especially
attractive market for U S. exporters and investors. Market
entry for US. firnms is greatly facilitated by a conmon
| anguage and legal environnment, and simlar business
institutions and practices.

1. Def ense Procurenent Policy

The UK fosters open conpetition policies that seek the
best defense equipnent for the best value. As such, the
UK' s defense procurenment policy seeks best value for noney,
which wusually means taking a comercial approach to
procurenent by wusing conpetition. Competition is the
cornerstone of the Mnistry of Defense (MOD) policy. In
accordance with its open conpetition policy, the MOD wl
acquire defense equipnent from foreign sources when the
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advant ages of cost, perfornmance, and delivery schedule
outwei gh the benefits of buying the British alternative.
This policy further enhances the United States-United
Ki ngdom approach toward | CR&D. The United States is the
maj or supplier of defense inports to the UK The main
factors contributing to the U S. success are the uni queness
and technical sophistication of the U S. defense systens,

i ndustrial participation offered to local U S. conpanies,

and/ or no donestically devel oped pr oduct in t he
conpetition. However, the UK Government tends to choose a
donestical | y-devel oped product when one exists. In sone

cases, these products contain significant U S. content.

Despite severe budgetary pressures, the UK CGovernnent
does not have a formal policy to protect its core defense
i ndustrial Dbase. The MXD's "Best Value for Money"
procurenent policy has forced UK defense conpanies to
rationalize the industrial base in order to remain
internationally conpetitive. | ncreased enphasis on WK
"Industrial Participation” in contracts awarded to offshore
firms is used to bolster strategic economc sectors and to
mai ntain quality jobs.

The United Kingdom sinply could not remain an
exception to the different degrees of defense industry
restructuring that has occurred within the borders of other
maj or European defense-producing nations. In the UK a
nunber of mergers and acquisitions have occurred. For
exanpl e, GKN purchased the helicopter manufacturer Wstl and
and GEC purchased the mlitary vehicle and shipbuil der VSEL
in 1994. In 1999, British Aerospace nerged with General

El ectric’'s Marconi di vi sion.
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2. Def ense I ndustrial Base

The UK defense budget represents about 3.5 percent of
GDP. The defense industry is largely privatized and is
dom nated by three large contractors (British Aerospace,
GEC-Marconi, and GKN) and a second tier of smaller, nore
speci al i zed conpani es. The British defense industry is
simlar to the United States since both are products of a
mar ket - based system The UK, with well-devel oped capital
markets, relies on equity investnents and less on |arge
institutional creditors providing greater flexibility and
adaptability when dealing with ICR& anong international
partners, especially the United States. Recent reports
note that the Departnment of Defense is nore confortable
dealing with foreign firns that are simlar to American
conpanies, as is the case with the UK firns.

3. Def ense Qpportunities

The mjor areas wth opportunities for defense

equi pnent sales are aircraft and related parts, electronics

production and test equipnent, el ectronic conponents,
airport and ground support equipnent, |asers and el ectro-
optics, and telecomrunications equipnent. Fut ure upgrade
opportunities, including service, support, and |ogistics,

are found in cruise mssile systens, parts for fixed-w ng
aircraft and hel i copt er mai nt enance, and aircraft
repl acenent  prograns, and mssion systens integration
technol ogy for various mmjor equi pnment procurenent prograns
(as prinme contractor or subcontractor).

4. Def ense Procurenent Process

The NATO nations have Menoranduns of Understanding
(MU s) that apply to procuring defense equipnent. These

agreenents prom se that each government will look at its
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partner’s mlitary equipnment first. O all US allies,
the UK enjoys the closest operational relationship wth
US forces. As aresult, the UK has procured Anerican, or
U. S. -conpati bl e def ense equi pnent, a nunber of tines.

UK defense acquisition prograns are driven by
operational requirements, nuch as in the United States.
The Central Staff (land, sea, air, and joint systens) is
responsi ble for defining these requirenents. Once approved
for acquisition, the MOD s procurenent executive acts as
the mai n executive agent for program conpetition in the UK

The MOD s acquisition policy enploys conpetitive "firm
fixed price" contracting, wherever possible, and the MDD
will rarely fund devel opnent costs for a program The
majority of its requirenents are focused on "off-the-shelf"
purchases, often requiring contractor devel opnent. The
MOD s policy is to anortize this cost over the production
run of the system
E. UNI TED STATES OF AMERI CA
A strong defense industrial base deters aggression, and
provides the nmeans to wage war and to defeat enemes, if
deterrence fails. The National Security Strategy of the
United States specifies that the defense policy since the
end of World War Il has been ainmed at deterring aggression
against both the United States and its allies. Thi s
deterrence policy is the mlitary strategy against both
conventional and nucl ear aggression.

Some anal ysts believe that the current industrial base

seens incapable of surging production rates in a tinely
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fashi on. 14 I ndustrial -base surge has been a concern for
sone tine. A nunber of factors have contributed to this
si tuation. Mlitary weapons have becone so dependent upon
technol ogy that large quantities are not only difficult to
produce in a short period, but expeditious startup and
production are nore difficult. Long lead-tinme contracts
and increased dependence upon foreign sources for supplies
and materials have also reduced the potential for rapid
expansi on of defense production.

The U S i ndustri al base, although large and
technologically diverse, is highly dependent upon foreign
sources of supply for many critical materials, conponents,
and end itens. Thus, the U S. and Europe 0Ochallenged to

neet i ndustri al pr epar edness demands i ndependent | y[
recogni ze that enhanced integration of their defense
i ndustrial bases could take advantage of the conplenentary
nature of their defense industries to provide both
i ncreased security and econom c gain. 15

1. Def ense Procurenent Policy

The United States pronotes full and open conpetition
policies that seek the best defense equipnment for the best
value. As such, the U S. procurenent policy is to aim for
the best value at the |owest cost, which neans taking a
commercial approach to conpetitive procurenent. The U. S
al so enphasi zes establishing a strong defense industrial
base and procurenent from its own national sources, hence
the Buy Anerican Act. The U S. defense industry is highly

14  McNi chols, Jeffrey R The Visible Hand: The Governnent-
| ndustri al Rel ationship and |Its FEffects on Transatlantic Arns
Cooperation. Thesis. Naval Postgraduate School. June 2000.

15 | bi d.

39



conpetitive. Al though the industry has consolidated in
past years, conpetition still remains a key elenent of the
i ndustry. The structure of the defense industry is largely
driven by the defense policy of the U S. Governnment and its
rules that govern the sales of defense systens and
equi pnent . Export controls by the U S. Governnent tend to

limt and to conplicate the sale of defense itens

wor | dwi de. At the sane time, controls are necessary to
provi de protection agai nst | oss of t echnol ogy to
unaut hori zed wusers. Export controls inpact the defense

trade of the U S. with its European counterparts due to the
i ssues concerning intellectual property and the transfer of
t echnol ogy.

2. Def ense I ndustrial Base

Wthin the defense industrial base three categories of
firms produce supplies and equi pnent for the DoD. First,
the governnment owns and operates sone facilities. These
facilities produce products that are sonewhat specialized

and for which there is no comercial application. A
Government - Omed and Contractor-QOperated (GOCO facility
represents a second category of supplier. There are

relatively few Governnent-Omed firns, however, as current
policy dictates that a mninmum nunber of facilities be
Government - Omed. The third category, the largest supplier
to the DoD, consists of contractor-owed and operated
facilities.

The U.S. defense industry is nore diverse (in terns of
the nunber of conpanies) than their European counterparts.
The overal | u. S Def ense | ndustri al Base (USDI B)
enconpasses nore conpanies than the UK, France, and Gernany
conbi ned. However, despite the size and scope of the
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defense industry (in terns of the nunber of conpanies and
their area of expertise) its overall structure and well-
being depends greatly on the wviability of the Ilarge
conpanies at the top of the industry. Only the very large
corporations (e.g., Lockheed Martin, General Dynamcs,
Boei ng) possess the capital necessary to undertake |arge
defense projects and many smaller defense-rel ated conpanies
are alnost entirely dependent upon subcontracts from the
maj or cor porati ons. As noted, USDIB is conprised of nany
large and small firns. A range of 8 to 10 mmjor defense
contractors, as depicted in Table 216, dom nate nost |arge
def ense contracts.

COVPANY DOD CONTRACT*
1. Lockheed Martin Corporation $17.0
2. Boei ng Conpany $16. 6
3. Northrop G uman Cor poration $8.7
4. Rayt heon Conpany $7.0
5. General Dynam cs Corporation $7.0
6. United Technol ogi es Corporation $3.6
7. Science Applications International Corp. $2.1
8. TRWInc. $2.0
9. Health Net Inc. $1.7
10. L-3 Communi cati ons Hol di ngs, Inc. $1.7
Total of Al DOD Contractors $170.8
*Val ue in Fiscal Year 2002 billions of dollars

Table 2. Ten Largest Mlitary Contractors Fiscal Year 2002

In recent years, due to the on-going War on Terrorism

and Qperations Iragi Freedom and Enduring Freedom the

16 Sources: “Vital Statistics: The U S Mlitary.” The Defense
Monitor, Center for Defense Information, Volume XXXII, Nunber 5,
Novemrber / Decenber 2003. “100 Conpanies Receiving the Largest Dollar
Volune of Prime Contract Awards - Fiscal Year 2002.” Director
Headquarter Services. United States. Depart nent of Defense. Cent er
for Responsive Politics.
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total U S. defense budget has had a marked increase. Since
2001, the United States has slightly increased its defense
spending as a percentage of its Goss Donestic Product
(GDP) from the approxinmate three percent it was fornerly
spendi ng. However, throughout the 1990s, the United States
defense budget was in relative decline, as seen in Figure
2.17 (Cbviously, the increase in defense spending will help
the U S. defense industrial base.

oo [T
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Figure 5. US. Mlitary Spending Fiscal Years 1945 to 2008

17 “vVital Statistics: The US. Mlitary.” The Defense Mbnitor,
Cent er for Def ense I nf or mati on, Vol une XXX, Nunber 5,
Novenber/ Decenmber  2003. “National Defense Budget Estimates for

FY2004.” Ofice of the Under Secretary of Defense (Conptroller), March
2003. “M d- Session Review, Fiscal Year 2004.” July 15, 2003, Ofice
of Managenent and Budget.
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As previously nentioned, until the end of the Cold
ar , the USDIB faced the prospects of consistently
declining defense budgets and overcapacity. The capacity
problem was mitigated by a nunber of nergers and
acqui sitions anong defense conpanies during the 1990s. The
merger of actors within the USDIB could create an oligopoly
of defense suppliers and inhibit DoD's ability to
conpetitively award defense contracts to U S. firns. The
DoD tends to downplay the inpact of defense industry
nmer gers on conpetition and the effects of UsDI B
consol i dati on. However, it has not always been this way.
From 1993 to 1998, the DoD advocated defense industry
nmergers and acquisitions as a way to reduce costs for both
the industry and the governnent. In 1998, the DoD
practically changed this direction when it opposed the
proposed acquisition of Northrop by Lockheed Martin and the
proposed acquisition of Newport News Shipbuilding by
General Dynam cs.

Garrettyl8 noted that the state of industry in the late
1990s pronpted the USDIB to aggressively seek new markets
for its products. Each venue represents difficulties and
chall enges that indicate that the USDIB nust find other
methods to deal wth overcapacity in production and
decl i ning budgets. | CR&D coul d just be one such nethod.
O her efforts and actions that the USDI B has actively
pursued in recent years to mtigate the effects of the
shrinkage in the defense narkets include, but are not

limted to, the foll ow ng:

18 Garretty, Eric B. An  Economic Analysis of Acquisition
Opportunities for the United States Departnment of Defense within the
Japanese Defense Industrial Base. Thesi s. Naval Postgraduate School .
Decenber 2002.
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= Expand the USDI B share of the international arns
mar ket; although this potential is limted by the tight
government export controls and restrictions that exist, as
well as the current |limted defense spending capacity
wor | dwi de.

» Seek defense custonmers in the FEuropean Union
However, as noted above, European countries tend to
purchase their defense equipnent first from their own
nati onal sources, second from European sources or European
cooperative prograns, and lastly from U S def ense
conpani es. Furthernore, the European defense industrial
base is also suffering from overcapacity and declining
budget s. It is wunlikely that the European defense
i ndustrial base can absorb the current USDI B overcapacity,
and nore unlikely since the threat of the Cold War is
practically gone.

= Venture into the commercial marketplace wth dual -

use technol ogy and products. The USDI B has aggressively
taken steps toward this, especially the aerospace
conpani es.
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| V. MJLTI PLE LAUNCH ROCKET SYSTEM

A BACKGROUND

1. Program Hi story

Mul tiple Launch Rocket System (MRS) is a nobile
rocket launcher that can fire the MRS Fam |y of Minitions
(MFOM), a variety of surface-to-surface rockets that were
| ater supplenmented with an evolving series of surface-to-

surface guided mssiles. It was initially a free-flight
artillery rocket system that greatly i npr oved t he
conventional, indirect fire capability of the field Arny.

The system provides counter battery fire and suppresses

eneny air defenses, light materiel, and personnel targets.
MLRS started |life as the US. Arny’'s General Support
Rocket System (GSRS) program in the md-1970"s. In 1976,

Concept Definition Study contracts were l|let to several
conpanies and in 1977, Vought (currently Lockheed Martin)
and Boeing were selected for conpetitive devel opnent.19 In
Decenber 1979, GSRS was renaned MRS as it becane an
i nternational partnership between the US, UK France, and
later ltaly. In May 1980, Vought was announced the prine
contractor for further devel opnent and production of the
MLRS | auncher and rockets. MLRS reached Initial
Qperational Capability (10CC) with the U S Arny in 1983.
Later in the sane year, the Secretary of the Arny approved
both full-scale production of MRS and type classification
standard for major MRS equi prment. In February 1984, as a
result of sonme MRS itens experiencing higher failure

19 United States. Department of Defense. Directory of U S Mlitary
Rockets and M ssiles, Appendix 4: Undesignated Vehicles, MRS Report
retrieved 13 Mar ch 2004 from website http://ww. desi gnati on-
systens. net/dursm app4/ mrs. hml.
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rates, the M.RS Project Ofice Readiness Control Center was
established to nonitor world-wide Self-Propelled Launcher
Loader (SPLL) status on a daily basis and to take imediate
action to assure supportability of fielded MRS units. By
Decenber 1986, a letter contract was awarded to Ling-Tinto-
Vought Aerospace and Defense (LTVAD) to provide initial
support for the integration of the Sense and Destroy Arnor
(SADARM) submunitions into MRS. The MRS SADARM was a
derivative of the existing MRS rocket. It was envisioned
t hat the descending subnunition, using a dual -npde
millinmeter wave (MMWN and infrared (IR) sensor, would upon
reaching and detecting a target, fire an explosively-fornmed
penetrator (EFP) to inpact the target from the top. In
July 1988, a unit of the Cklahoma National Guard becane the
first National Guard unit to receive the MRS system

In February 1989 [Otwo years behind schedul ed- DoD
approved the system denonstration substage for the MRS TGW
(Termnally QGuided Warhead). Conditions for approval were
that the U S. Arny had to do a Cost and Operational
Ef fecti veness Analysis (COEA) conparing the MRS/ TGW to
alternatives for defeating the arnored threat, define
specific actions to inprove the ability to manufacture the
subnunition, and prepare a test and evaluation master plan
defining specific quantitative test goals for entering into
full -scal e devel opnent .

Late in 1989, as part of the evaluation of the
abl ative netal blast panel configuration for the front of
the MRS | auncher, 60 MRS practice rockets were
successfully flight tested in consecutive 12-round ri ppl es.
The netal blast panel was designed to protect the exposed

areas of the M70 |auncher from the high velocity gases
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resulting from rocket notor operation. The new panels
woul d replace the existing neoprene ablative panels that
only provided protection from burn-through during the
firing of only 108 rounds. Wil e acceptable in peacetine,
this limtation inposed severe restraints in battle. The
design goal of providing protection for up to 540 rockets
was exceeded during WBMR testing, during which 700 rounds
were fired with no panel degradation. This effort was
| ater accelerated as part of the MRS Project Ofice's
support for Operation Desert Storm

Over tinme, the program slipped and encountered many
difficulties. During 1990, the internationally funded
MLRS/ TGW conpeted wth a previously classified US.
program the Brilliant Anti-arnor Submunition (BAT) and
other systens in a U S Arny “neck down” process. In March
1991, the Arny selected the BAT. Congress would not permt
continued funding of both the MRS/ TGN and BAT.
Consequently, the United States withdrew from the MRS/ TGW
program

At the end of 1991, the I ndependent Sof t war e
Integration Test (ISIT), a conplex, contractor-operated
system | evel test, was successfully conpleted at Fort Sill,
Okl ahomma. The test was conducted using the European Heavy
Arny Scenario and perfornmed with tactical equipnent. Thi s
test was the pivotal event that proved the Fire Direction
Dat a Manager ( FDDM system hardware and sof tware
architecture nmet system design criteria and operated very
effectively during an intense conbat scenari o.

In the summrer of 1993, full-scale production of the
MLRS basic rocket ended. M ni mum production of tactical

war heads continued in order to nmaintain a warm production

47



l'ine. After one year, the remaining tactical fleet of
basic MRS was converted to an Arny Tactical Mssile-
capable Inmproved MRS in the first and second quarters.
The Term nal Guidance Warhead (TWC) program was term nated
at the conclusion of the revised System Denonstration
Substage (SDS). Also, the MRS SADARM Program was
term nated because of |ack of funding. The MRS/ TGW was
actually phase three of the nmultinational M.RS program

One year earlier, as a result of Operation Desert
Storm reviews, the Extended-Range (ER) rocket program an
enhanced version of the current rocket fired fromthe MRS,
was established and an Engineering and Mnufacturing
Devel opnent (EMD) contract was signed with LVS. The ER
rocket was expected to have a range of 45 kilonmeters or
greater, conpared to the fielded rocket’s 31.5 kil oneters.

In the sunmer of 1995, the contract for devel opnent of
the I nproved Launcher Mechanical System (ILMS) was awarded.
This nodification of the MRS M70 |auncher would allow
faster engagenent of highly nobile, short dwell tine
targets. In May 1996, approval was given for the ER- MRS
program to enter Low Rate Initial Production (LRIP) and a
contract for the initial quantity of ER MRS was awar ded.

The MLRS Program is an ACAT |IC Program and until 2000

the total nunmber of systenms produced was 857. The total
program cost was $2,300 mllion, and the average cost per
unit was $2.5 mllion. 20

20 United States. Departnment of Defense. Director, Operational
Test & Evaluation. “Fiscal Year 1999 Annual Report”. Report retrieved
07 Mar ch 2004 from website

http://ww. gl obal security.org/mlitary/library/budget/fy1999/dot-e/arny
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2. Extent of International Cooperation

In July of 1979, the governnents of the United States,
Germany, France, and the United Kingdom signed a Menorandum
of Understanding (MOU) for a joint developnent and
production of a General Support Rocket System (GSRS).
Later, within this year, GSRS was redesignated MRS in
order to be conpatible with the name already established by
the European allies. Thus, the GSRS Project Ofice becane
the MLRS Project Ofice effective with the redesignation.

One year later, the United States, the United Kingdom
CGermany, and France signed a formal declaration of intent
to participate in the concept definition phase of the
term nal guidance warhead (TGW program The primry
m ssion of TGW would be to provide rapid fire, non-nuclear
capability to destroy a w de spectrum of stationary and
novi ng, and nedium hard to very hard, arnored targets. The
declaration required that the TGW be jointly devel oped,
with active participation by industries of all four
nations. In Septenber of 1981, the four countries signed a
supplement to the basic MLRS MOU of July 1979, providing
for the concept definition phase of the TGW program The
United States would fund 40 percent, and each of the
European allies would fund 20 percent. Three nonths |ater,
concept/international program definition contracts were
awarded to Ceneral Dynamcs, Hughes Aircraft Conpany,
Martin Marietta, Raytheon, and Geat Britain's Hunting
Engi neering for a nultinational devel opnment of TGW

In July of 1982, an MOU suppl enent authorizing Italy's
participation in the MRS program was signed by all
cooperating nations. By Decenber 1983, the United States,
France, Germany, and the United Kingdom signed an MU
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suppl ement to establish a TGW devel opnent program formally.
At the end of Novenber 1984, a cost-plus-incentive-fee
contract for the cooperative devel opnment of TGW was awar ded
to a consortium of conpanies consisting of the Martin
Marietta Corporation of the United States; Thonson Brandt
Armanments of France; Thorn EM Electronics, Limted, of the
United Kingdom and Di ehl GrbH and Conpany of Gernmany. The
remai ning participant was MDTT, Incorporated, and a U S.
conpany with a fully integrated U. S.-European staff that
acted as a nmnagenent focal point for the joint venture.
Two years later, in 1989, the European Executive Agency
awarded the MRS European production contract to the
Eur opean Production G oup of Minich, Germany.

The European Production Qualification Test (EPQT)
began at Wiite Sands Mssile Range (WBMR) in late 1988 and
in the follow ng year, the devel opnent effort in support of
the German AT2 warhead program and the European Production
Qualification Test (EPQI) were successfully conpleted.
Also, in the sane year, the European Fly-to-Buy (EFTB)
program began at WSMR By the end of 1991 and after the
successful performance of MRS during Operation Desert
Storm planning began for devel opnent of an ER-MLRS as a
successor to the Basic M6 rocket then in production. The
i mproved rocket would provide the potential to engage
additional threat systens, inprove accuracy, create a safer
environnment for friendly forces, and provide a |owcost
delivery vehicle for future smart nmunitions at extended
ranges. Additionally, the Independent Software Integration
Test (I1SIT), a conplex, contractor-operated system |evel
test, was successfully conpleted at Fort Sill, klahoma.

The test was conducted using the European Heavy Arny
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Scenario and perfornmed with tactical equipnent. This test
was the pivotal event that proved the FDDM system hardware
and software architecture net system design criteria and
operated very effectively during an intense conbat
scenari o.

At the beginning of 1992, the European Production Line
was successfully certified as an MRS qualified second
sour ce. Two nonths later the United States formally
notified France, Germany, and the United Kingdom that it
would not be a full participant in Full-Scale Devel opnent
(FSD) of the MRS/ TGW As noted above, the Arny had
sel ected the BAT system and Congress did not permt further
f undi ng. Finally, by 1994, the TGW program was term nated
at the conclusion of the Revised System Denonstration
Subst age ( SDS). Only the French governnent continued
devel opment of the subnmunition since the other three
nati ons cooperating in the program chose not to continue
the co-devel opnent effort. The European Production Line
conpleted the delivery of the |ast European |auncher. The
German governnent conducted the first MLRS AT2 firing with
live mnes at WBVR
B. PROGRAM ANALYSI S

To date, all operational requirenents and capabilities
have been net and the desired levels for readiness,
reliability, and rmaintainability have been reached.
However, delays in the M approval process adversely
impacted the initiation of the cooperative Guided MRS
devel opnent phase. Several key problens encountered wll

be di scussed bel ow.
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1. Coor di nati on

Due to the nunmber of partners, required coordination
sl owed t he deci si on- maki ng process. Experts on
i nt ernati onal prograns agree that the conplexity and
difficulty of managing a successful international program
increases by a high coefficient wth each additional
partner. 21 The increased conplexity in decision-nmaking
having four partners speaking different |anguages, having
different political and acquisition systens, and cultures,
chal l enged the MRS/ TGW program and inpacted the schedul e.
In a survey, program officials unaninmously agreed that two
or three partners in the MRS/ TGN woul d have been easier to
manage and | ess costly.22 They al so believed fewer partners
woul d have been nore efficient for the programin ternms of
techni cal perfornmance, program managenent, deci sion-naking,
and adm nistrative issues.

2. Fi nanci al

Financial realignnents and currency exchange rate
fluctuations inpacted the funding profile. For exanpl e,
the nore partners, the nore problens a programwll likely
have in tracking and managi ng cost shares and work shares,
which may be critical to ensure fairness in a nultinational
progr am In the MRS/ TGW the 40-20-20-20 cost share was
tracked and managed in accordance with the MOU. Under the
agreenent, exchange rate fluctuations and inflation in any

of the countries affected the cost shares and work shares.

21 D Agostino, Davi M “Transatlantic Cooperative \Wapons
Devel opnent.” Acquisition Quarterly. Fall 1996.
22 | pid
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3. Wor k Shar es

The work share expectations proved difficult to
achieve during devel opnent. The program was set up to
adjust the work share to cost share on the basis of cost in
order to ensure equal shares. Therefore, if a conpany were
performng a developnent task and began to exceed the
estimated cost of the work substantially, that task would
be noved or subcontracted to another conpany wthin the
same nation. Al though this was a difficult process to
i npl enent, sone former project officials noted this had a
side benefit of helping identify conpanies with technical
and cost problens and of neking adjustnents to solve them 23

4. Requi renents Generation

The program requirenents were not well defined. The
program got underway with only the nobst general agreenent
on the need for a tank-killing subnunition for use behind
forward lines and the broad technical approach. However,
the four governnents ignored this concern because they
could not agree on the threat details and noved forward
i nst ead. Thr oughout nuch of the conponent denonstration
phase, the four nations continued to debate the specific
characteristics of the threat. As |ate as 1992, the U S
Arny QOperational Requi renments Docunent (ORD) for the
MRS/ TGWrenmained in a draft form

Many prograns during that period were dealing with an
evolving threat. Two changes in the requirenents
negatively affected the programs already high technical
risk and anbitious schedule. First, the requirenents
changed due to a newy projected reactive arnor threat.

23 D Agosti no, Davi M “Transatlantic Cooperative \Wapons
Devel opnent.” Acquisition Quarterly. Fall 1996.
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Early on, the United States and the United Kingdom believed
the Future Soviet Tank would require the MLRS/ TGN to have a
nore robust |ethal capability than did Germany and France.
This caused the program to switch to a nore |ethal
subnmunition wth a dual-shape charge. Hence cost,
schedul e, and technical problens ensued in the program |In
the end, the U S and UK agreed with the French and German
appr oach. Second, about halfway through the devel opnent
effort, France and GCernmany raised a new requirenment to
overcome the effects of highly reflective snow This new
requi renent forced the program to add a backup seeker wth
Doppl er beam sharpening to the devel opnent effort.24 This
backup seeker also caused the teamto design and to devel op
another type of signal processor. This increased the
technical risk and was | ater considered unnecessary.

5. Production Lines

Initially, the partners agreed that all requirenents
woul d be served from one integration line in the US wth

the conmponents comng from the other three countries’

facilities. This seened logical since the U S. conpany’s
strength was integration. In 1990, however, the European
partners insisted on a second, European integration I|ine

despite the likely quantity reduction in all the partner’s
requirenents. On one hand, Europeans nmight have pressed
for a second production |line because they wanted to nake
third country sales freely, even though that required the
unani nous prior approval of all the participants in
conformty with the signed MOU. On the other hand, it
appeared that U S. and European partners decided to pursue

24 D Agosti no, Davi M “Transatlantic Cooperative \Wapons
Devel opnent.” Acquisition Quarterly. Fall 1996.
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a full-production capability. | f the program had reached
the production phase, two |ines would have obviated any
unit cost savings during the production phase and would
have added to all the partners’ production costs.

6. Use of a Consortium

Rat her than assign one conpany the role of the prine
contractor, the four conpanies fornmed a joint venture
consortium nanmed MDTT, Inc., to sign the contract and to
provi de overall managenent. The governnents supported this
approach mainly for financial reasons. That was a good
i dea because a consortium would avoid the high overhead
costs of a prine contractor being added to the program
However, awarding a cost-plus-incentive fee contract to a
consortium resulted in delays and technical issues due to
the lack of a prime contractor. First, little
accountability existed in the consortium and decision-
maki ng on work share was hanpered by the |ack of |eadership
in MDTT. In addition, there was no project nanagenent,
pl anning, or risk analysis from the conpanies. If there
had been a prime contractor, then he would have selected
the best conpanies for the devel opnent tasks, determ ned
work share nore on the basis of technol ogical strengths of
t he conpani es, and better managed the contractor efforts.

7. Lack of Qualified Staff Menbers

MLRS/ TGW had an international project office as
opposed to FEuropean |liaison officers. They did not
represent a full conmplenent of “program office |evel”
deci sion-makers from their countries and were not vested
wi th deci sion-nmaking authority. Eur opean |iaison officers
made periodic visits to the project office, |located at the
US Any Mssile Command, for Technical Wrking G oup
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neetings and other events. Another problem was the serious
delay in establishing a Iimted European government bal ance
in the international project office. If all the staff had
been located fulltime in the international project office,
then a greater team culture would have been established.
In fact this would have resolved many of the |[|anguage
barriers, nationalistic pride issues, and decision-nmaking
obstacles the program experienced. Periodical wvisits
al ways generate a formal atnosphere and do not generate a
free-speech environnent for problem solving.

8. Technol ogy Di scl osure and Export Licensing

Rel ated to the lack of a teamculture, was the limted
sharing of “national assets.” Countries that had sone
background data on technologies that were critical to
program success did not broach the data in discussions and
did not share it in an open and honest environnent. | f
such critical data had been shared, nany technical problens
woul d have been nore easily resol ved. In order to achieve
the best possible result, one nust exclude national and
international politics from the programs decision-making
to the maxi num extent possible and focus one’'s energy and
efforts on doing what is best for the programi s success.

9. Lack of Flexibility

M_RS/ TGW adopt ed a consensus deci si on-nmaki ng approach,
with a three-level structure to oversee program execution
and managenent. The Joint Steering Commttee (JSC) was the
top level of decision-making and was conposed of senior
national representatives at the 2-star |evel. It was the
deci sion-maki ng body that had the power to redirect the
program The next level was the Executive Mnagenent
Commttee (EMC) at the Colonel-level, chaired by the U S
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which reports to the JSC EMC performed cost, schedul e
and performance oversight and met every six nonths. The
next |evel conprised the technical, cost, and test working
gr oups. These groups worked through the day-to-day
chal l enges of the program D sputes that could not be
resolved at the lowest Ilevels were escalated up the
af orenenti oned chain. The U. S.-based MRS/ TGW program
office was the “residence” for liaisons from each country.
During the inplenentation of the program it was observed
that a response to a single question sonetines took nonths.
Furthernore, the U S. CGovernnent personnel and contractors
found that problenms they normally solved in one sinple
nmeeting frequently took three. Anot her i1ssue that counted
nore for sone partners was the holidays and vacations that
del ayed the process in decision-naking. For instance, no
program activity could be scheduled during the nonth of
August, the traditional nonth of vacations in Europe.
Anot her observation was that the European partners often
united and “out-voted” the U. S. decision-making in MRS TGWN
this was “nominally consensus” but, in reality, it was a
process based upon threat of veto instead of true vote.

When the parties could not reach a consensus, then the
i ssue becane a matter of “who screanmed and pounded the

tabl e |oudest.” On the other hand, if a partner felt
strongly about an issue, it mght threaten to veto a
decision, which could stop the program That approach

guite often resulted in a negative node of decision-naking

rat her than positive agreenent and conprom se.
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C. CURRENT STATUS

The requirenents for |longer-range rocket artillery
have led the U S., France, Germany, Italy, and the UK to
the cooperative developnment of Guided Miltiple Launch
Rocket System (GWLRS). GWRS is a guided rocket wth
significantly increased range and accuracy.

In late 1998, the GWRS program entered a four-year
Systens Devel opnent and Denonstration (SDD) phase, and the
final production qualification tests were successfully
conpleted in Decenber 2002. In March 2003, the M0 GWLRS
rocket was approved for lowrate initial production, and
Initial Operational Capability is scheduled for 2005.
Under the LRIP-1 contract, 156 GWRS rockets were to be
pr oduced. A unitary variant of the GWRS with a single
war head is being devel oped and Lockheed Martin was awarded
an SDD contract for the unitary variant in OCctober 2003

with conpletion scheduled for 2007. Lockheed Martin has

recently received $85 mllion fromthe U S. Arny to produce
840 CGuided MRS rockets under Low Rate Initial Production
Il (LRIP-11) contract. Table 3 depicts the l|atest and

projected activities for MRS. 25

TI ME/ PERI GD ACTIVITY

3QFY2002 EMD Critical Design Review

1QFY2003 Production Qualification Test Flight Readi ness

2QFY2003 Product Definition Data Package Conpl etion

3QFY2003 Low-Rate | Initial Production Decision

3QFY2005 Initial Operational Test

2QFY2006 Ml estone Il Decision - Initial Operational
Capability

Table 3. Latest and Projected Activities for MRS

25 From Arny Technol ogy website. Report retrieved 09 March 2004
fromhttp://ww. armnmy-technol ogy. com projects/mrs. htm .
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Lockheed Martin Mssiles & Fire Control-Dallas, D ehl
Munitions Systeme, GrbH & Co. KG and MBDA (a formation of
Matra BAE Dynanmics, EADS Aerospatiale Matra Mssiles and
Al enia Marconi Systens nissile activities) signed MA s at
the Paris Air Show in June 2001, in order to establish a

European Prine Contractor for the production phase of this

transatlantic cooperation program Lockheed Martin and
Di ehl agreed to extend their Euro Rocket System (ERS) GrbH
joint venture to incorporate MBDA as a third partner. ERS

is a 50-50 joint venture between Lockheed Martin and Diehl,
under German | aw, responsible for the area of MRS business
in Europe. The extended ERS Conmpany would work wth
FiatAvio to establish an industrial team representing all
five cooperating countries. Further, broader industrial
participation in production would be established wthin
Eur ope.

Lockheed Martin is the Prinme Contractor for MRS/ GWRS
in the U S The European Prime Contractor ains to supply
GWRS into a large donestic and third party market
begi nni ng i n 2005.
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V. MEDI UM EXTENDED Al R DEFENSE SYSTEM

A BACKGROUND

1. | nt roduction

In today’s world geopolitical environnment, the United
States is increasingly operating as part of a nultinational
coalition deployed outside of NATO Europe, whether as part
of a NATO-led or NATO endorsed effort, or part of sone
other internationally sanctioned nulti-national operation.
This has led both US. and European policy-nakers to
require that theater mssile defense (TMD) systens be able
to protect deployed joint and conbined forces engaged in
everything from nmjor regi onal conflicts (MRCs) to
humani tari an and non-conbat ant evacuati on operations (NEO).
The nature of future coalition operations demands that TNMD
systens posses a high level of interoperability and be nmade
easily and rapidly transportable to any theater of
operations. 26

Al though all NATO nenbers agree on the need for a TMD
capability, only the United States, CGermany, and Italy have
agreed collectively to develop a TMD system within NATO
that is capable of neeting both collective defense and
security chall enges. The Medium Extended Air Defense
System (MEADS) represents this needed TMD system  MEADS is
an international trilateral TMD program and cooperative
effort involving the United States, Germany, and ltaly, to
develop an air and mssile defense system that is nobile

and transportable. It will be capable of countering

26 Rudney, Robert. “The Contribution of the Mdium Extended Air
Def ense System (MEADS) to the U.S. Post-Cold War Strategy.” Conparative
Strategy. 1997.
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ballistic mssiles and air-breathing threats such as
aircraft, wunmanned aerial vehicles, and cruise mssiles.
MEADS will inprove the limted area defense of vital
assets, both civilian and mlitary, defend troops and fixed
assets, as well as provide capability to nmove with and
protect the maneuver of forces.

2. Oigins and Evol ution of MEADS

The MEADS program originated in 1989 as the Corps
Surface-to-Air Mssile (Corps-SAM, a U S. Arny concept for
replacing the aging HAWK (Homng All-the-Way Killer)
Surface-to-Air System (SAM. In order to inprove its
chances for funding, Corps-SAM evolved into a joint program
between the U S. Arny and US. Mrine Corps to fill the
void that would be created by the retiring HAW system
which had a life cycle extension into 2010.

From the begi nning, the Corps-SAM concept was
envisioned as part of a layered air and mnissile defense
architecture, filling a critical |ayer between the nan-
portable Stinger SAM and fixed, rear-end defense provided
by the Patriot and the upper tier THAAD (Theater High
Altitude Air Defense).27 Corps-SAM differently from any
ot her TVMD  program integrated three unique mission
capabilities into one system nobility, transportability,
and target engagenent diversity. As such, using the conbat
proven Patriot Advanced Capability-3 (PAC-3) mssile, MEADS
role in ballistic mssile defense will be to bridge the gap
bet ween nan-portable systens and the higher |evels of the
Ballistic Mssile Defense Systens (BMDS), while providing

27 Rudney, Robert. “The Contribution of the Medium Extended Air
Def ense  System ( MEADS) to the US. Post-Cold \ar Strategy.”
Conparative Strategy. 1997.
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continuous coverage for rapidly advancing naneuver forces.

Additionally, the system was to be nounted on a
wheel ed vehicle to travel on uninproved roads and cross-
country with maneuver forces. For transportability, MEADS
needed the ability to nove using tactical aircraft such as
the C 130 instead of the large strategic airlift vehicles
like the G141, G 17, or CG5. Corps-SAMwas to be the only
air-defense system able to roll off transports with the
troops and i nmedi ately begin operations.

Because of the diversity of the desired mission
capabilities and t he anti ci pat ed advancenent s in
technol ogies needed for a relatively small, nobile, vyet
powerful radar, Corps-SAM evolved into a followon to the
Patriot rather than a nere HAW repl acenent. However, the
hi gh technol ogy involved and the conplexity of designing a
singl e system capable of providing three different m ssion
capabilities inplied a very expensive defense system In
the early 1990"s, with the end of the Cold War, the deni se
of the Soviet threat, the results of the @lf Wr, and
declining donestic defense budgets, it seened unlikely that
the U S. Admnistration in office at the tinme would enbark
on such a costly program Al though the Ofice of the
Secretary of Defense (OSD) had approved the system concept,
it also directed that the Arny seek and secure allied
participation before system devel opnment approval. Thus,
the Corps-SAM program survival depended upon finding
international partners. The Army was successful in finding
US allies that were interested in jointly acquiring a new

air and mssile defense system
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3. From Cor ps- SAM t o MEADS

Wth the events of the @ilf Wr, Europe further
realized the need for a TMD capability to protect forces
and territory. Four NATO nenbers (France, GCermany, Italy,
and the United Kingdom) had a requirenment to replace their
respective HAWK mssiles wth a rapidly-deployable system
that would protect their forces from ballistic mssile
attack, yet each country had different concepts and systens
in mnd.

The United Kingdom held off commtting itself to any

ongoing TMD effort wuntil it conpleted a feasibility study
t hat exam ned t hreats, requi renents, and f undi ng
constraints. In February 1994, the United States

officially invited and convinced Gernmany to nerge its
concept system (the TLVS or “Taktisches Luft-Verteidi gungs-
Systenf) with the Corps-SAM in the systenis devel opnment and
producti on. Germany never actually intended to build TLVS
on its own because of the costs involved. France and ltaly
al so joined, after Germany, but wthout abandoning their
own HAWK replacenent program (the SAMP-T or “Sol Air
Moyenne Portee-Terre”). In 1995, the United States,
Germany, France, and Italy signed an initial statenent of
intent to collaborate on a comobn TMD system based on
Corps-SAM dividing costs and devel opnment. Cor ps- SAM s
name consequently changed to MEADS.

In My 1996, after delaying the signing of the
of ficial agreenent by five nonths, France withdrew fromthe
mul ti nati onal effort, citing budget ary reasons and
asserting that MEADS did not correspond to its strategic
needs. The United States viewed France's w thdrawal as an
attenpt to undermne the trans-Atlantic effort and draw
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Germany into its own SAMP-T program The sane nonth,
however, the United States, GCermany, and Italy agreed to
pursue the project definition and validation phase of MEADS
wi t hout France. The burden of costs and devel opnent woul d
be shared, with the United States bearing 60 percent,
Germany 25 percent, and ltaly 15 percent.

At the time, MEADS represented an innovative approach
to trans-Atlantic armanents cooperation that was to set the
tone for future collaboration on major mlitary prograrns.
Since the 1960s, trans-Atlantic arns cooperation projects
have suffered a 50 percent cancellation rate, while intra-
European prograns have failed |less than eight percent of
the tine.28 These statistics depict how recurring
chal | enges have conplicated U. S.-European arnms cooperation.
First, the major powers have been reluctant to conprom se
on national mlitary requirenents. Second, the nmjor
powers have been afraid to depend on other nations to neet
fundanmental, even strategic, security needs.?29 Aneri can
allies are reluctant to join trans-Atlantic prograns where
European countries are junior partners, fearing that the
United States will ignore their interests. However, if
both sides share the project evenly or when it is in their
interest (such as progranms enabling European nations to
benefit from access to U S. advanced technology), then
European allies favor cooperation.30 MEADS seened to be the

case for the latter.

28 Grant, Robert. “Transatlantic Armanent Relations Under Strain.”
Survival 39. 1997.

29 | pi d.

30 | bid.
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MEADS al so benefited from the Departnent of Defense’'s new
| eadership in 1993 (the start of t he dinton
Adm ni stration), which provided political support to
i mprove NATO armanents cooperation. Thus, in the tw years
from 1994 to 1996, the nunber of international prograns
tripled from 40 to 120. However, only three were major
initiatives: the Miltifunction Information Distribution
System (M DS), the Joint Strike Fighter (JSF), and MEADS.
The United States cited several reasons favoring NATO
European allies to enter the MEADS program First, the
US argued its armanents policy shift under the Cinton
Adm ni stration would inprove and streamine trans-Atlantic
cooperati on. Second, MEADS would strengthen the U S. -
European allies’ mlitary and industrial relationship into
a nore binding, long-term security relationship. Thi rd,
MEADS woul d represent preparation for coalition operations
by achieving interoperable equipnent requirenents and
comon | ogistics capabilities. Fourth, MEADS would all ow
nations to acquire a critical weapon system when
constrai ned defense budgets prohibited pursuing such a
venture on a unilateral basis.31

The MEADS project passes through three phases. The
partici pating countries negoti ate a Menor andum  of
Understanding (MU for each of these phases: Product
Definition/Validation (PD/V), Design and Devel opnent (D&D),
and Production. MEADS is currently in the first stage,
PD/ V. In 1999, MEADS was restructured to add a R sk

31 Engel hardt, Robert. The Medium Extended Air Defense System A
Renai ssance in Trans-Atlantic Arnmanents Cooperation? Thesi s. Naval
Post graduat e School. March 1999.
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Reduction Effort (RRE) to the PD'V phase. The primry
obj ectives of MEADS RRE are to:

= Denonstrate an integrated MEADS system concept
i ncorporating the PAC-3 m ssile.

» Reduce the overall progranis technical, schedule,
and cost ri sk.

= Develop the i nt ernati onal cost and schedul e
consensus for the MEADS program

During this phase, a decision was nmade to incorporate
the Lockheed Martin PAC-3 nmissile into the system The
German and Italian governments called for a study on
introducing a second missile into the program in addition
to the PAC 3.

In My 1999, the NATO MEADS Managenent  Agency
(NAMEADSMA), a chartered organization of NATO selected
MEADS I nternational, Inc., to develop MEADS. A
mul tinational joint venture headquartered in Ol ando,
Florida, MEADS International’s participating conpanies are
MBDA Italia, EADS European Aeronautic Defence and Space
Conmpany and LFK-Lenkfl ugkorpersystene (LFK, a subsidiary of
EADS and MBDA) in Germany, and Lockheed Martin in the
United States. In Cctober 2002, the OSD approved a
proposal from the Mssile Defense Agency (MDA) to transfer
managenment of the MEADS program from MDA to the Arny. On
April 30, 2003 at a neeting of the Defense Acquisition
Board (DAB), the DOD approved the Army’s plan to pursue a
conmbi ned Patri ot and MEADS evol uti onary devel opnent pl an.

4. NATO Partici pation in MEADS

As previously nentioned, the United States invited the
maj or European defense-producing nations to join the MEADS
program Each had a different reason to join, or not, the
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program and each decision essentially reflected the
country’s political-mlitary history. Germany and Italy
defense policies have traditionally followed NATO policy,
while France and the United Kingdom have maintained a nore
i ndependent st at us. Several factors affected European
participation in MEADS: the inpact of the @lf Wr, post-
Cold War budget constraints, wariness regarding U S
bureaucratic and political practices, and the understanding
that trans-Atlantic cooperation remains central to each
nation's security.32 Germany, as the |eading partner in the

MEADS cooperative program and one of only two countries

that have joined the program so far, wll be the focus of
NATO partici pation i n MEADS.
a. Cer many

By 1993, Cermany was facing the continuing costs
associated wth reunification, and a high [evel of
unenpl oynent . QO her national priorities, as nentioned
above, outwei ghed any expensive defense program However,
the inpact of the GQulf War, the proliferation of weapons of
mass destruction, and the wvulnerability to tactical
ballistic mssiles eventually led Gernany to accept and
pursue a TMD system Reuni fication was considered a |ong,
costly, and dedicated process. Meanwhile, it seened
logical for Germany to depend upon the United States by
working with and relying on the US. for a TMD system

i nstead of pursuing a nore independent program 33

32 Engel hardt, Robert. The Medium Extended Air Defense System A

Renai ssance in Trans-Atlantic Arnmanents Cooperation? Thesi s. Naval
Post graduat e School. March 1999.
33 Ruhle, Hans. “Ballistic Mssile Defense: A German View.

Conparative Strategy. 1993.
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Hence, by early 1995, Gernmany focused on who
should build the TVMD system instead of how. The GCernman
TLVS, originally conceived to contend wth Soviet air
attacks, no longer had the capabilities required in the new
security envi ronment . Furt her nor e, def ense- spendi ng

constraints meant that TLVS could only be built through an

i nternational partnership. This left Germany with three
options: partner with the United States (Corps-SAM, wth
France and Italy (SAMP-T), or all three. Each option

involved political, mlitary, and industrial advantages and
di sadvant ages.

From a political standpoint, several reasons
inclined the balance toward U.S. partnershinp. First, the
u. S counter-proliferation strategy was nulti-faceted
Second, partnership with the U S. would renpbve Germany from
Congr essi onal criticism Third, close trans-Atlantic
cooperation was in Germany’s utnost security interests.
And fourth, European public opinion was very sensitive over
TMD systens and tactical ballistic mssiles (TBMs), as they
wer e manufactured on the continent.

The principal mlitary reason for partnering with
the U S was the German Air Force, which had positive and
cl ose cooperation with the U S on air defense systens. It
believed that MEADS would satisfy NATO requirenments for
i nteroperability, it favored U. S t echnol ogy, and,
ultimately, it sought U S. equipnent in case a European
crisis ever energed again so they would not rely on a
pot enti al European eneny for mlitary equi prment.

In the industrial arena Germany was nore wary,
knowi ng t hat t he u. S financi al , i ndustri al, and

t echnol ogi cal dom nance would overcast German conpani es.
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Furthernore, there was also wariness of the internal
conpeting interests of the US. mlitary and industrial
sector, as well as the unpredictable executive-legislative
actions. However, the inportance placed on trans-Atlantic
TMD cooperation outwei ghed any concern, although conpelling
political reasons favoring cooperation wth the French
exi st ed. Germany favored a U. S.-European effort, but did
not believe that France would abandon the French-Italian
SAMP-T for an entirely new system Al t hough France
presumably delayed and eventually w thdrew from the MEADS
program in an effort to divert Germany toward its own TMD
program the SAMP-T, GCernmany eventually decided on the
MEADS system

b. Italy

The reason that Italy, wth a small defense
budget, would pursue tw extended air defense systens
(MEADS and SAMP-T) that appear to possess simlar
capabilities is not clear. As with Gernmany, the main
reason for Italy may be pragmatism Aware of its own
i medi ate vulnerability to TBMs and the U S. dom nance in
BVMD prograns, Italy would be inprudent not to work with the
United States on a TMD system 34 Furthernore, once the
Italian Governnment has approved a nultinational project,
international conmtment ensures steady funding from start
to finish for the Italian Services, which already conpete
for limted funds. Even though Italy recognizes
i nternational cooperative efforts are nore expensive than

pur chasi ng equi pnent off-the-shelf, the benefits of access

34 Engel hardt, Robert. The Medium Extended Air Defense System A
Renai ssance in Trans-Atlantic Arnmanents Cooperation? Thesi s. Naval
Post graduat e School. March 1999.
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to technology, enployment in Italian enterprises, and
strengthened political ties can be nore inportant than
i mredi at e cost - savi ngs. 35

C. France

Al though France’s role in MEADS was brief, from
1995 to 1996, it depicted the French’s own perception of
its national interests and those of its European nei ghbors.
To France, all arns and weapons systens shoul d be devel oped
and produced in and by Europe, and to France “Europe” neans
French | eadership. France does not want to |leave the U S. -
dom nated world market for nediumrange and |onger-range
ground-based air defense systens to the United States
alone, and it does not want Europe to remain dependent on
U S systens.3  The French have, nonetheless, recognized
their need to maintain close ties with the United States.

d. Prospective Partners

As previously nentioned, the United Kingdom
wi thheld participating from the start of the program
arguing it required feasibility studies exam ning existing
threats, requirenents, and budget constraints. To date,
several studies have been conducted and all seem to
indicate and conclude that the United Kingdom does not see
an imedi ate threat from Europe’s southern periphery in the
near future, the defense budget does not allow a TM
program and because of the nature of current nultinational
m ssions, it can eventually rely on the U 'S. to provide TMD
for British forces. The studies further suggested that the

35 Engel hardt, Robert. The Medium Extended Air Defense System A

Renai ssance in Trans-Atlantic Arnmanents Cooperation? Thesi s. Naval
Post graduat e School. March 1999.
36 Mey, Hol ger. “Extended Air Defense — Gernany Between European

and Transatlantic Orientations.” Conparative Strategy. 1995.
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United Kingdom was nore interested in naval -based prograns
t han ground-based prograns due to their location in the
Eur opean conti nent.

Since 1998, other HAWK- equi pped NATO nenbers have
been expected to join the MEADS program (the Netherl ands,
Turkey, G eece, anong others), but to date none has done
SoO. European participation has been driven by the
dom nating U S. |lead and experience in TMD technol ogi es and
i nfrastructure. Wil e recognizing the need to partner for
effective TMD capability, nonetheless, each side remains
cautious of each other. Europe because of the U S
bureaucratic interactions, and the U S because of
technology transfer issues in order to maintain their
position as a super power.

5. Donesti ¢ Perspectives on MEADS

For Germany and Italy, MEADS has always been a top
priority. Fi el ding MEADS on schedule is critical because
neither country currently has a TMD capability sufficient
for the new security environment. For the United States,
however, while a nobile TMD capability renmains a stated
requi renent, other TMD prograns |ike the Patriot PAC-3 and
THAAD are deened a higher priority and nore urgent than
MEADS. As such, MEADS has been categorized as a follow on
system and consequently |acked the necessary |ong-term
dedi cated fundi ng. MEADS was even excluded from the 1999-
2004 Program (bj ectives Menorandum ( POV .

For instance, according to a 1998 General Accounting
Ofice (GAO Report, the Ballistic Mssile Defense
Organi zation (BMDO could not provide the $1.4 billion
needed for fiscal years 2000 through 2005 unless the DoD
(1) increased BMDO s total obligational authority; (2)
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extended the devel opnent and production of prograns, such
as PAC-3, THAAD, and Navy Area systens; or (3) drastically
reduced BMDO funding earmarked for targets, syst ens
integration and test, and nmanagenent. 37 As France had

predi cted, MEADS weaknesses resulted not from European

actions, but from internal US. politics. By 2004, the
United States had decreased its funding for MEADS from the
initial 60 percent to 55 percent. Germany and Italy

absorbed these costs, increasing burden sharing from 25 to
28 percent and from 15 to 17 percent, respectively.

The U. S. Defense Industrial Base (USD B) regarded
MEADS as critical due to what its failure mght nmean to
trans-Atl antic cooperation and because the European arns
market mght be closed to U S defense firnms by the
creation of a “Fortress Europe” nentality. Furt her nor e,
the DoD s handling of MEADS could harm the U S.'s ability
to conduct business in Europe. Eventually, Germany, Italy,
and the USDI B recognized the effects of U S. political and
bureaucratic factors in underm ning MEADS and consequently
the future of trans-Atlantic arns cooperation. In the end,
the U S.’s credibility as a partner for future cooperative
armanents ventures has suffered nost.

As for technology transfer, the United States has

al ways established procedures for releasing sensitive

nat i onal security-rel ated i nformation to foreign
governments and conpani es. These policies aim to preserve
US mlitary technol ogical advantages. Control policies

limt the transfer of advanced design and manufacturing

37 United States. CGeneral Accounting Ofice. Def ense Acquisition:
Deci sion Nears on Medium Extended Air Defense System GAQ' NSI AD- 98-
145. June, 1998.
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knowl edge and information on system characteristics that
could contribute to the devel opnent of counterneasures.
BVMDO s summary statenment of intent did not address
technology transfer issues that continue to trouble the
MEADS program Al though the statenent recognized that
classified informati on devel oped for other mssile prograns
would be transferred to the MEADS program the statenent
did not address whether the prograns that owned that
informati on had concerns about its release. Al so the BMDO
did not address the inmpact that a decision to wthhold
critical information could have on executing the program 38
Technol ogy rel ease policies present special challenges
for the MEADS program because they involve several
sensitive technologies critical to preserving the US.
mlitary advantage, especially the PAC3 mnmissile. These
policies limt the ability of contractors to |everage the
use of existing mssile system technology and pursue the
cheapest technical solution. GCerman and Italian defense
officials and the European contractors involved in the
MEADS program said that unless they can assess the U S.
technology that U S. contractors are using, they cannot be
sure the technology is the best or the cheapest avail able. 39
For the international systemto be truly interoperable, DoD
may have to provide information that it has been rel uctant
to share. For instance, the United States has been
rel uct ant about provi di ng critical t echnol ogi cal
information on the PAC-3 missile developed by the U S firm
Lockheed Marti n. The battle-proven PAC-3 missile is the

38 United States. General Accounting Ofice. Def ense Acquisition:
Deci sion Nears on Medium Extended Air Defense System GAQ' NSI AD- 98-
145. June 1998.

39 | bi d.
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world's only fielded hit-to-kill, kinetic energy air
defense missile. It defeats the entire threat to the
Patriot Air Defense System TBMs carrying weapons of mass
destruction, advanced cruise mssiles, and aircraft. Thus,
the PAC-3 mssile represents an inportant and critical
t echnol ogi cal advantage for the U S.

Addi tionally, when MEADS was designated as a follow up
to Patriot, and the PAC-3 missile became the focus of the
system Germany and lItaly essentially had to adhere to the
“Buy Anerican Act.” However, current U S. arns controls
have allowed neither Germany nor Italy to Dbenefit
extensively fromaccess to U S. advanced technol ogy.

B. PROGRAM ANALYSI S

1. The Reasons for MEADS

The desire of the United States, Germany, and ltaly to
develop MEADS jointly enmerged from the post-Cold War

reality of reduced defense budgets and the need to share

the costs of expensive systens. For the United States,
NATO MEADS was the only way to keep its original Corps-SAM
f unded. In order to achieve international support, the

U.S. Ounder the dinton Administrationd pronised a new
approach to armanments cooperation that woul d  ease
technol ogy sharing and would equitably divide the programs
devel opment and production work share. A joint cooperative
effort with US. allies was considered the best neans of
acquiring MEADS because it reduced cost, inproved politica

ties, and built a nore effective coalition force. However,

the DoD did not fully assess funding and technol ogy
transfer i ssues before initiating the international

program and thus it may not be able to achieve these
benefits.
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For Germany and Italy, cooperation with the United
States was necessary not only for budgetary reasons, but
because of the domnant lead the U S. possesses in nissile
defense technol ogi es, research and devel opnent, and
oper ati onal experience. At the sane time, however, GCernman
and Italian concerns over the tendency for internal U S
bureaucratic processes to derail international projects was
set aside because of the promse of a renaissance in
ar manment s cooperati on. 40

The cancellation of the MEADS program would have
imedi ately affected the US. Ballistic Mssile Defense
(BVMD), since the ability of other systens to neet MEADS
requirenents is limted. The Navy Area Wde (NAW system
may not be capable of protecting the maneuver force because
its defended area will be limted by the distance from
which it nust stand off shore and the range of its
interceptor. Utimately, the NAW system has been cancell ed.
The Theater High Altitude Air Defense (THAAD) and Navy
Theater Wde (NTW systens are being designed to engage
primarily nmediumrange ballistic mssiles, but THAAD cannot
defend against theater ballistic mssiles |aunched from
very short ranges, aircraft, or Jlowaltitude cruise
m ssi | es.

2. U S. Internal Factors Affected MEADS

Donestic U S. political and bureaucratic factors
rem ni scent of Cold \War experiences resurfaced and
jeopardized the U S.’'s participation in MADS, al nost
killing the project in the beginning. The United States

40 Engel hardt, Robert. The Medium Extended Air Defense System A
Renai ssance in Trans-Atlantic Arnmanents Cooperation? Thesi s. Naval
Post graduat e School. March 1999.
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was unwilling to risk the stability of higher priority
domestic TMD systens in order to fund MEADS. | nst ead, the
U.S. presented an alternative U S. concept to Gernany and
Italy that would be nore affordable but probably |ess
capabl e than MEADS. Eventually, the PAC-3 alternative was
accepted and is currently the system underway. The
Europeans declared that if MEADS failed because of U S.
political actions, NATO Europe would exclude U. S. defense
industries from European nmarkets and turn inward to a
policy of developing and procuring arnms exclusively within
Eur ope.

To date, the United States, Cermany, and Italy, have
conpromised on a nutually acceptable solution to MEADS
because of their shared commopn interest in preserving a
strong NATO to ensure continued European stability. Thi s
conprom se, however, does not conceal that MEADS was al nost
cancelled due to U S. political and bureaucratic reasons.
Instead, this conpronmse only increases the concerns of
NATO European countries over any future effort to cooperate
with the United States in major trans-Atlantic armanents
enterprises.

3. Initial Funding Dl ema

A conpromise on MEADS has not inproved the United
States’ credibility as an international armanents partner,
especially with the wunstable and contradictory position
assunmed by Congress and DOD regarding funding for the
initial years of the program The nultilateral statenent
of intent showed that the partners intended to devel op and
produce MEADS together, but little attention was given to
MEADS fundi ng needs subsequent to the project’s definition
and design. The summary statenent of intent did not
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address the long-term funding needs by fiscal year.
Instead, it indicated that funding beyond fiscal year 1999
woul d be derived from funds budgeted to devel op an advanced
theater mssile defense capability.

BMDO initially was wunable to acquire MEADS w thout
i mpacting higher priority mssile defense prograns unless
the DoD or the U S. Arny provided additional funds. The
BMDO s budget plan did not include funding for MEADS after
fiscal year 1999 because the organization’s budget was
dedicated to mssile systens that would be available
sooner. Over the next six years, up to 2005, for which
BMDO budgeted, the organization needed $1.4 billion to
execute the planned ©MEADS program Because it had
difficulty funding MEADS, BMDO considered various program
options to find a less «costly acquisition program
including termnating the program that had started as a
United States’ initiative and proposal for international
cooperative research and devel opnent. As noted, the U S
was notivated to nmake the program economcally attractive
to the possible participants by offering flexible burden
sharing arrangenents and conpensating nore of the costs
than the other participants because it was in the US.
Arny’s interest to secure international funding. However,
MEADS | acked Congressional political backing and DOD
econoni ¢ support fromthe start.

4. Technol ogy Transfer Concerns

The summary statenent of intent did not address
technology transfer issues that continue to trouble the
MEADS pr ogram The statenent recognized that classified
information developed for other mssile prograns would be
transferred to the MEADS program but it did not address
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whether the progranms that owned that information had
concerns about its release. Unl ess the European partners
and their respective contractors can assess the US.
technology that U.S. contractors are using, these partners
cannot be sure that the technology is the best or the
cheapest avail abl e. For the MEADS program and any
i nternational cooperative effort to be truly interoperable
and successful, the DoD nust provide information that it
has traditionally been reluctant to share. Ger many has
contended that the U S. has not released enough technol ogy
and know edge on tine for MEADS.

C. CURRENT STATUS

In 2003, MEADS International submtted a solicited
proposal for the Design and Devel opnent (D&D) Phase. The
D&D contract is planned to begin in 2004 and woul d extend
the MEADS program which is currently near the end of a
Ri sk Reduction Effort (RRE) contract, for seven years. I n
a contract mlestone denonstration in 2003, the system
denonstrated its ability to acquire, classify, track, and
destroy simulated aircraft and nissile targets in a
successful System Level Interface Denonstration.

On Septenber 10, 2003, MEADS International conpleted a
successful series of denonstrations and tests of its
advanced |ightwei ght |auncher prototype in Brescia, Italy,
and released the first photographs of the |auncher. The
MEADS | auncher, designed to initialize, self-load, and
vertically launch up to 12 PAC-3 missiles rapidly, is able
to roll-on/roll-off C130 transport aircraft. The |auncher
tests included denonstrations of uploading and offloading
representative PAC-3 mssile canisters wusing a unique
system that significantly reduces nmanpower from that
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required by the current Patriot system "The tests took
place in the presence of mlitary observers from the three
nations co-developing MEADS," said MEADS |International
Chi ef Engineer Pietro Ragonese. "MIlitary representatives
from Germany, Italy, and the United States were all highly
impressed with the sinplicity of operating the |launcher and
its denonstrated unloadi ng-reloading tinmes, which were well
within requirements stipulated by the three countries. The
MEADS program remains on track and on budget."41 VEADS
| nt er nat i onal devel oped the launcher with principal
subcontractors MBDA-Italia, EADS/ LFK, Lockheed Martin,
ATI B, Ranpini, and Stewart & Stevenson.

On March 4, 2004, Lockheed Martin's PAC-3 mssile
successfully intercepted and destroyed an incomng TBMin a
test at Wite Sands M ssile Range, New Mexi co. The PAC-3
mssile is the selected primary interceptor for the multi-
national MEADS.42 First |lowrate production missiles were
delivered to the U S. Arny in October 2001. A contract for
88 mssiles was placed in Decenber 2002 and for another 12
in March 2003. A total of 220 mssiles are planned for
pr ocur enent by 2004, when a decision on full-rate
production is expected. The mssile was first deployed
during Qperation Iraqi Freedomin March/ April 20083.

As previously nentioned, MEADS is currently in the
three-year RRE phase, awarded in July 2001, which is

41 MEADS International, Inc. “MEADS Advanced Lightweight Mssile
Def ense Launcher Conpletes Acceptance Tests.” Press Rel ease by MEADS
International, Inc. Septenber 10, 2003. Press release retrieved 25
February 2004 from website http://wwmv. m ssil esandfirecontrol.com

42 Lockheed Martin Corporation. “Lockheed Martin’s PAG-3 Mssile
Successfully Intercepts Tactical Ballistic Mssile In Test.” Press
rel ease by Lockheed Martin Corporation. March 4, 2004. Press rel ease
retrieved 10 Mar ch 2004 from website
http://ww. m ssil esandfirecontrol.com

80



investigating neasures to reduce developnent risks and
costs for critical elenents. These efforts include
assessing technologies identified in the participating
countries’ evolving air defense concepts. RRE is on
schedule for conpletion in 2004. Currently, the United
States, Germany, and Italy are financing the program in
shares of 55, 28 and 17 percent respectively. MEADS is

expected to enter service in 2012.
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VI. JO NT STRI KE FI GHTER

A BACKGROUND

1. ProgramHistory

The Joint Strike Fighter (JSF) program originated in
the early 1990's by restructuring and integrating severa
DoD tactical aircraft and technology initiatives already
underway at the tine. The DoD s goal was to neet the
future strike requirenents of the U S and its Allies using
a coomon famly of aircraft and the | atest technol ogy.

In 1993, the Defense Advanced Research Projects Agency
(DARPA) executed a program to develop a supersonic Short
Take-OFf and Vertical Landing (STOVL) aircraft as a
repl acenent for the AV-8B Harrier. Additionally, the DoD

was consi dering cancel i ng t he Navy' s Advanced
Attack/Fighter (A/F-X) that was slated to replace the
CGeneral Dynanmi cs/ McDonnell Douglas A-12 Avenger |l program

for the U S. Navy.

Senior |eadership at the Pentagon suggested a Joint
Attack Fighter (JAF) instead of the Navy's A/ F-X program
The JAF would be cheaper than the A/F-X and would be
designed with a common airfrane suitable for the Navy, Air
Force and Marine Corps. By using a comon airfrane,
significant manufacturing and operational savings were
expect ed. Many of the concepts associated with the JAF
program were |ater incorporated into the Joint Advanced
Stri ke Technol ogy (JAST) program Its single-engine design
and commonal ity were anong these incorporations.

The JAST Program was initiated in late 1993 as a
result of the DoD Bottom up-Review (BUR). The maj or

tactical aviation results of the BUR were to cancel the
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Multi-Role Fighter (MRF) and the A/F-X progranms, continue
the ongoing F-22 and F/ A-18E/F prograns, reduce F-16 and
F/ A- 18C/ D procurenment, and initiate the JAST Program

The JAST program office was established on January 27,
1994, with the mission of defining and devel oping aircraft,
weapon, and sensor technol ogy that would support the future
devel opment of tactical aircraft. The program subsequently
noved from a broad, all-enconpassing program to one that
would develop a comon famly of aircraft to replace
several aging U S. and UK aircraft.

By the end of 1994, the JAST program had absorbed the
DARPA Common Af f ordabl e Li ghtwei ght Fighter (CALF) program
CALF subsequently becane the primary focus of the JAST
pr ogr am Additionally, the JAST program was considering
nodi fying the Conventional Take-Of and Landing (CTQL)
versions of the aircraft to perform in a STO/W role in
order to neet the needs of the Marine Corps. Consequently,
Congress mandated the nerger of JAST wth the DARPA
Advanced Short Take-Of/Vertical Landing program  The JAST
Programinitially explored a wi de range of potential strike
warfare concepts using six-nonth Concept Exploration (CE)
study contracts awarded in My 1994. The findings of the
CE studies showed that a common famly of aircraft was the
nost affordable solution to neet the needs of each Service.
The famly of aircraft would conprise a single basic
airframe design with three distinct variants: CTOL for the
US. Ar Force to conplenment the F-22 Raptor and replace
the aging F-16 Fighting Falcon and the A-10 Thunderbolt;
STOVL for the U S. Marine Corps to replace both the AV-8B
Harrier and the F/A-18 CD Hornet; and a Carrier (CV)
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variant for the US. Navy to conplenent the F/ A-18 E/F
Super Hornet.

Following numerous trade studies, two critical
deci sions were nade: the JAST famly of aircraft would be
single-crew and single-engine. Navy attack/fighter
aircraft previously possessed two engines due to safety
concer ns. The <choice of a single-crew aircraft was
accepted based on technology maturation and denonstrated
reliability testing.

Boei ng, Lockheed Martin, McDonnel | Dougl as, and
Northrop G umman were each awarded fifteen-nmonth Concept
Definition and Design Research (CDDR) contracts in Decenber
1994. Northrop G umman and MDonnell Douglas/British
Aerospace teaned shortly after the CDDR contracts were
awar ded. The contractors refined their Preferred Wapons
System Concept (PWSC) designs and perfornmed a nunber of
risk reduction activities (e.g., wi nd tunnel tests,
power ed- nodel STOVL tests, and engi neering anal yses).

In the spring of 1995, all three of the contractor
teanms selected derivatives of the Pratt & Witney (P&W
F119 engine to power their aircraft. Consequently, P&W was
awarded a contract for a prelimnary design of each of the
primry JSF engi ne concepts in Novenber 1995.
Concurrently, the DoD awarded GCeneral Electric a contract
to investigate whether the CGE F110 or YF120 could be
devel oped into an alternate engine for one or nore of the
JSF vari ants. In 1996, the YF120 was identified as the
best solution and GE initiated prelimnary design efforts.

Several Defense Acquisition Board (DAB)-Ilevel program
reviews were conducted in |ate 1995. The final Requests

for Proposal (RFP) were issued to the contractors in March
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1996. By that time the JAST program name had changed to
Joint Strike Fighter (JSF).

In My 1996, JSF was designated an Acquisition
Category |, DoD acquisition program In June, the weapon
system prime contractors subm tted their Concept
Denonstrati on Phase (CDP) proposals. The Under Secretary
of Defense (Acquisition & Technology) signed a fornmal
M | estone | Acquisition Decision Menorandum on Novenber 15,
1996, clearing the way for the award of CDP prinme contracts
to Boei ng and Lockheed Martin on Novenber 16, 1996.

On Novenber 16, 1996, the DoD announced that Boeing
and Lockheed Martin had been chosen to conpete in the
concept devel opment phase. Each contractor was tasked to
design and flight-test a CITCOL and STOVL version of the
aircraft. On Cctober 26, 2001, the DoD sel ected Lockheed
Martin as the prime contractor for the Joint Strike Fighter
Program

2. Program (bj ectives

The Joint Strike Fighter program is supposed to be a
nodel for future cooperative prograns. Consequently, the
DoD attenpted to apply a new approach for cooperative
research and devel opnment of the JSF. JSF is the DoD s nost
expensive aircraft and cooperative program wth an
estimated total cost of over $200 Billion. The goal of the
JSF program is to develop and to produce an affordable
next-generation strike fighter weapon system and sustain it
wor | dwi de. The JSF program is expected to produce over
2,500 aircraft and replace the U S. Air Force’'s F-16 and A-
10, the US. Mirine Corps’ F/ A 18-C/D and AV-8B, the
British Navy’'s Sea Harrier, and to conplement the U S.
Navy's F/ A-18E/ F. Currently, the program is expected to
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produce 1,763 CTOL versions for the Air Force, 680 CV/ STOVL
versions for the Navy and Marine Corps, and 150 STOVL

versions for the UK Additionally, the Joint Strike
Fighter Program expects to sell over 2,000 aircraft
wor | dwi de.

In order for the DoD to make the JSF Program a nodel
for future acquisitions, the DoD created the program office
earlier in the program than normal. This permtted the
program office to concentrate on the following six areas
for acquisition inprovenents.

1) Service Commonality: Conpeting contractors were
encouraged early on to nmaximze comonality between the
three variants for the Navy, Air Force, and Marine Corps
This would reduce costs by increasing economes of scale
and would pronote interoperability. The contractor’s goal
was to reach a level of 70 to 90 percent commonality in
airfranme, avionics, and engine.

2) Acquisition Cycle: As nentioned previously, the
program of fice was established nuch earlier than usual for
a weapons system This allowed Integrated Product Teans
(IPT"s) conposed of the major stakeholders to be fornmed
earlier in t he research and devel opnent phase.
Addi tionally, t he Concept Expl orati on and Pr ogr am
Definition Ri sk Reduction phases were conbined into a
single Concept Denonstration Phase. This permtted nore
time to conduct cost/benefit trade-off analysis, technol ogy
assessnment, and requirenents definition.

3) Requi renents Determ nation Process: From 1995 to
1999, three joint requirenents docunents were devel oped
with the assistance of the stakehol ders. Wi | e devel opi ng

the requirenents docunents, Cost As an |ndependent Variable
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(CAIV) was stressed. Additionally, target prices were

establ i shed for each version with $28 nmillion for the CIQOL
version, $31 to 38 mllion for the carrier version and $30
to 35 mllion for the STOVW version in FY94 doll ars.

4) Technical Ri sk Reduction: In order to mnimze

risk, the program office identified areas of high risk and
ways to reduce the risk. The program office was determ ned
to use conpetitive hardware denonstration as a way to
mtigate risk. For instance, the program office funded a
$110 mllion project to develop a rmultifunctional
integrated radio frequency system (MRFS). The MRFS
project was awarded to two contractors: Hughes Aircraft and
Nor t hr op- G unman. These contractors were encouraged to
develop lighter, lower-cost, active electronically-scanned
arrays for fire control radars and denonstrate them

5) Ext ended Desi gn and Subsystem  Conpetition:
Conmpetition was enphasized at the prinme and subsystem
| evel s throughout the Concept Definition and Design
Research Phase. From 1994 to 1995, three prinme contractor

teans conpeted for the contract. The teans were Boeing,
Lockheed Martin, and McDonnel | Dougl as/ Nor t hr op
Gumman/ British Aerospace. As previously discussed, the

conpetition was then down-selected to Boeing and Lockheed-
Martin. Addi tionally, since both potential prime
contractors decided to use Pratt and Witney F119 engi nes,
the program office awarded an Alternate Engine Program with
CGeneral Electric to design an alternate engi ne source.

6) International Participation: Since the program
office was founded earlier than normal, signi ficant
i nternational participation was sought during the beginning

of the design phase. This was sonething that no U.S.
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fighter devel oped since Wrld War Il had sought to do. The
British, for instance, as full collaborative partners, were
able to influence the design phase significantly.

3. Extent of International Participation

As previously nentioned, the JSF Program actively
sought international participation early on in the life of
the program including requirenent definition. The U. S.
recognized the need for interoperability from |essons
| earned during Operations Desert Storm and Northern Watch
Additionally, the DoD perceived the ability to share costs
and accessing best value, cutting-edge technology by

pursuing and incorporating international partners. The
following illustrates the extent and privileges of each
international partner. Furthernore, the JSF organizationa

structure is presented in Figure X and the Ilevel of
financial contributions in Figure Y.
a. Level 1 Partner:
1) United Ki ngdom
a) National Deputy: at the director |Ievel
reports to the JSF Program Manager
b) JSF Program Ofice Staff: ten fully
integrated staff, including the Deputy
Director of the Systens Engineering |PT
c) Data Use Rights: includes use for the
performance of project activities under
SDD MU' s and future efforts by the
United Kingdom (either collaboratively,
national |y, or under U. S For ei gn
Mlitary Sales (FMs) arrangenents) for

the design, devel opnent, manuf act ur e,
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b.

operati on, and support of any JSF

aircraft

d) Benefits during Production: del i very
priority based on | evel of SDD
contri butions; wai ver of al | non-
recurring research and devel opnent costs;
|l evies from sales to non-partners based
on |l evel of SDD contributions

Level 11 Partners:
1) Italy

a) National Deputy: reports to the JSF
International Director

b) JSF Program O fice Staff: five integrated
staff, including a Logistics Mnager on
t he Autonom c Logistics | PT

c) Data Use Rights: Italian Mnistry of
Def ense JSF purposes includes use for the
performance of project activities under
SDD MU s and future efforts by the
Italian Mnistry of Def ense (either
col | aboratively, national |y, or under
U S. Foreign Mlitary Sal es arrangenents)
for the design, devel opnent, manufacture,
operation, and support of the JSF CTOL
and STOVL variants

d) Benefits during Production: delivery
priority based on | evel of SDD
contri butions; wai ver of al | non-

recurring research and devel opnment costs;
levies from sales to non-partners based

on |l evel of SDD contri butions
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2) Net herl ands

a)

b)

d)

c. Level

Nat i onal Deput y: reports to the JSF
International Director

JSF Program Ofice Staff: t hree
integrated staff

Data Use Rights — CTOL purposes includes
use for the performance of pr oj ect
activities wunder SDD MU s and future
efforts by t he Net her | ands (either
col | aboratively, national |y, or under
U S. Foreign Mlitary Sal es arrangenents)
for the design, devel opnent, manufacture,
operation, and support of the JSF CTQL
and F-16 aircraft

Benefits duri ng Producti on: del i very
priority based on | evel of SDD
contri butions; wai ver of al | non-

recurring research and devel opnent costs;
levies from sales to non-partners based
on | evel of SDD contributions

Il Partners:

1) Turkey, Australia, Canada, Denmark, and

a)

b)

Nor way
Nat i onal Deputy: reports to the JSF
I nternational Director
JSF Program Ofice Staff: one integrated
staff, who perforns both national deputy
duties and participates on the C41 |IPT
Data Use Rights: includes use for the
performance of project activities under
SDD MU s
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d) Benefits during Production: delive
priority based on | evel of SDD
contributions; consideration for waiver
of al | non-recurring research a
devel opnment costs; levies from sales
non-partners based on |evel of SDD
contributions
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Figure 6. JSF Organi zational Chart
Source: FromJoint Strike Fighter website accessed 15 Febraury 2004 at

http://ww. jsf.ml.
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Fi nanci al Per cent age Per cent age
Par t ner Part ner
contributions of Total Proj ected of Tot al
Country Level
(in mllions) Cost s Quantities Quantities
Uni ted Ki ngdom Level | $2, 056 6.2 150 4.7
taly Level 11 1,028 3.1 131 4.1
Net her | ands Level 11 800 2.4 85 2.7
Tur key Level 111 175 0.5 100 3.2
Australia Level 111 144 0.4 100 3.2
Nor way Level 111 122 0.4 48 1.5
Dennar k Level 111 110 0.3 48 1.5
Canada Level 111 100 0.3 60 1.9
Total Partners $4, 535 13.7 722 22.8
United States $28, 565 86. 3 2,443 77.2
Table 4. JSF Cost Shares
Source: From GAO 03-1012T
B. PROGRAM ANALYSI S
Even though the JSF program office has taken
significant steps to inprove cooperative research and
devel opnent and the acquisition process, the Joint Strike
Fighter program still faces many challenges to neet the
objectives of the ICR& and to address the concerns of all
t he partners. The main issues facing the JSF Program are
technol ogy transfer, funding, industrial base, and return-
on investnent (RA). Wthout actively addressing these
areas, the JSF Program could see schedule slips, cost
growt h or partner w thdrawal.
1. Technol ogy Transfer
Technol ogy transfer has caused significant problens

for the JSF program As of July 2003, Lockheed Martin has
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al ready received over 400 waivers for technology transfer
and is expected to receive nore than 1,000 waivers prior to
conpleting the program This has caused a severe
adm nistrative burden for Lockheed Martin and the program
office. The costs associated with adm nistering the waiver
program have reduced savings. Additionally, the tine
needed to receive waivers has reduced Lockheed Martin's
ability to subcontract to foreign contractors. The failure
to receive tinely export waivers has negatively inpacted
subcontracting to foreign conpanies. This mnimzes the
programis ability to access foreign technology and to
achi eve best value procurenents. Furthernore, several

maj or  subcontractors have avoided awarding wirk to
i nternational conpanies because of the extra admnistrative
and cost burden. Failure to involve internationa

conpanies has raised concerns by participating countries
regarding the maintenance of their industrial base and
conti nued support of the program

As of July 2003, Lockheed Martin was only forecasting
three nonths ahead for export authorization because nost
| icensing resources were being used to nanage tine-critical
aut hori zati ons. Lockheed Martin has failed to conplete a
| ong-term industrial participation plan that would identify
areas of future conpetition and contracts. A long-term
plan would mnimze disruptions by permtting international

conpani es to receive export licenses early on.

As mentioned above, failure of involving international
conpanies could result in <cost growh and |ack of

i nt ernati onal support. In order to mtigate these
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concer ns, Lockheed Martin has i mpl enent ed severa
strategies. A few of these strategies are as foll ows:

» Added additional resources to handle the |arge
vol unme of waivers requests.

» Received a global project authorization (GPA). The
GPA provides an “unbrella” export authorization for over
200 partner suppliers for transfer of certain technol ogy.
The GPA is expected to reduce the authorization process to
five business days.

= Appointed a JSF export conpliance officers.

2.  Funding
Cont i nued fundi ng support by i nternationa
participants with respect to cost shares and affordability
could severely inpact cost growmh and future sales. JSF
has al r eady experi enced signi ficant cost gr owt h.
Consequently, cost shares have becone distorted over the
programs life. As discussed in Chapter Il of this
project, percentages are established during the prograns
i nception regarding funding contributions necessary for the
various partnership |evels. However, these funding
obj ectives are based upon target costs and will not |ikely
represent real costs. JSF has gone from estinmates of $22.1
billion to $33.2 billion for research and devel opnent.
Furthernore, estimates for the CTOL version went from $28
mllion to $31 million on Novenber 26, 2000. |International
participants are not required or expected to contribute
addi tional funding caused by cost increases resulting from
US. -initiated scope changes. For instance, the UK has
contributed 6.2 percent of the program funding as
illustrated in Table 4. As a full partner, the WK
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originally contributed ten percent. The U S. is forced to
fund the additional requirenents. Partners could attenpt
to receive additional funds but they are required to go
t hrough normal procedures. | ncreased funding, therefore

is unlikely if the partner want to maintain participation

Consequently, the DoD has reduced order quantities for the
aircraft to pay the increases. The DoD could attenpt to
recoup the additional costs by reducing |levies for partners
on future sal es.

Affordability also plays a crucial role for continued
funding by partners. If JSF beconmes too expensive, nmany
partners may be forced to withdraw from the program and
seek other options. This even holds true for the DoD. In
a report to Congress, the Congressional Budget Ofice (CBO
conducted a study of alternatives to JSF. CBO eval uat ed
several alternatives to full funding of the JSF for the
DoD. The first option assuned procuring only the Air Force
version and increasing procurenent of the F/A-18E/ F for the
Navy and WMarine Corps. CBO estimated a savings of $2.5
billion. Anot her option was purchasing only the Marine
Corps version. CBO estimated a cost savings of $4.5
billion. The final option was to purchase only 40 percent
of the planned Joint Strike Fighters. CBO estimated a
saving of $5.6 billion by using this option. | f Congress
were to fail to fund JSF fully, unit costs would rise and
be passed on to all partners. In fact, JSF is about to

decl are a Nunn- McCurdy Breach.

3. | ndustri al Base
Partners expect the wuse and involvenent of foreign
i ndustri al bases. Failure to include donmestic contractors

could jeopardize future the partner’s future program
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participation. Additionally, the partners have expressed
concerned about having organic logistics capabilities for
continued support that are only feasible with a robust
i ndustrial base. In order to naximze cost savings, the
JSF program has attenpted to apply best value procurenent
for subcontracts simlar to comercial practices. | nst ead
of awardi ng subcontracts on the basis of contribution share
ratios of international partners, the programis attenpting
to apply best value while using the Cost as an | ndependent
Variabl e (CAIV) concept. Awar di ng contracts conpletely on
the basis of best value is unlikely. As the program office

admts, sone contracts will Iikely be awarded to foreign
contractors in order to nmaintain the good wll of the
partner country. This will reduce savings associated with

| everaging the best value technology of participating
nations, which is one of the goals of cooperative research
and devel opnent.

In an attenpt to mtigate this concern and notivate
Lockheed Martin to actively pursue foreign conpanies for
subcontracting, the award fee structure permts the JSF
Program office to identify and establish focus criteria for
each period. The criteria included judging Lockheed
Martin's ability to provide partners with regular insight
into subcontracti ng opportunities, encour agi ng naj or
subcontractors to consider foreign conpanies on a
conpetitive basis, and acquiring the needed export |icenses
inatinmely manner to support foreign conpetition

4. Return-On-lnvestnent (RA)

Partners expect to receive a considerable RO by
investing early on in the JSF Program Part of the RO
refers to receipt of major subcontracting work for their
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industrial bases as described above. Partners expect
domestic conpanies to receive an anount of work near the
value of their investnent in the program Al so, technol ogy
access to inprove donestic capabilities falls under RA’s
expect ati ons. However, the nost significant driver of RO
corresponds to the anticipated financial gains associated
with levies collected on future Foreign Mlitary Sales of
aircraft to non-partner nations. The DoD reported partners
could earn between $5 and $40 of revenue in return for each
dollar contributed to the program Failure to neet these
expectations could jeopardize the future support and
participation of the partners.
C. CURRENT STATUS

The Joint Strike Fighter Programis scheduled to begin
Low-Rate Initial Production in 2006 with 22 test aircraft.
Fourteen will be flight test aircraft and eight wll be
ground test aircraft. Full-Rate Production is scheduled to
begin in 2008 with Initial Operating Capability in 2010.
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VI T. CONCLUSI ONS

A | NTRODUCTI ON
Among the conmon chall enges encountered by the three
progranms (MRS, MEADS, and JSF), there is a factor that

appears to be key for success in any |CR&D program Thi s

factor is stability. Stability refers to a progranms
susceptibility to disruptions in funding, schedul e,
requi renents, and political and other support. Stability

nmust al ways be present at any stage or in any process of an
| CR&D program A lack of stability leads to the dem se of
t he program

The programs discussed in this project frequently
| acked stability in nmajor areas such as funding, technol ogy
transfer, requirenents determ nation, nanagenent approach,
and governnment conmtnent. Greater issues of stability
such as U S. or European political or economcal stability
or continuity are beyond the scope of this project, but
will be briefly nmentioned where necessary to support the
findi ngs. Fundi ng, technology transfer, and requirenents
determ nation are the key elenents for stability and wll
be discussed in further detail.
B. FUNDI NG

The high technology and conplexity involved in MRS
MEADS, and JSF inply a very expensive defense system that
nost countries cannot fund on their own. As such, these
progranms, which started as national prograns, evolved into
mul ti-national ones in order to capture needed funding.
That neant that these prograns suffered a |lack of commtted
funding from the start. Fundi ng contributions determ ne

the country’'s category and its associated rights in the
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| CR&D program Restrictions inherent with categorization
by funding levels <create initial challenges for the
pr ogram For instance, those countries providing at |east
ten percent of funding, participate in requirenents
devel opment and receive a waiver for all non-recurring
research and devel opnent costs.

Additionally, countries can either contribute funding
for the production phase or drop out of the program upon
conpletion of +the cooperative research and devel opnent
phase. Countries are also permtted to increase or |ower
their contribution |evels. Consequently, cost burdens can
shift at this stage and funding can once again becone an
i ssue for the remaining countries.

For instance, the MRS SADARM program was termn nated
because of a lack of funding and U S. wthdrawal from the
MLRS/ TGW program (to commt to the BAT system precluded
that program from entering production. MEADS was
categorized as a followon system and consequently |acked
the necessary |ong-term dedicated funding early on. MEADS
low priority for the U S. al nost cancelled the program

European countries wusually commt funding for the
entire life of +the program which avoids having to
continually justify its existence to defense decision-
maki ng authorities. On the other hand, the U S. normally
commts funds annually to a program and must constantly re-
justify the program to nunerous defense decision-making
authorities, especially Congress.

In addition, new administrations nmay require tine to
establish funding priorities and my not agree with the
funding priorities of past admnistrations. As such,

separate national political processes reduce program
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stability, especially in the U S. because a program nust
repeatedly regain political support for funding.

1. Cost Shares

| CR&D al | ows participating nations to share the burden
of weapon-system devel opnent. Cost shares define each
participating nation's cooperative status and privileges.
Information disclosure gained during the program is
normally tied to cost shares. A nulti-national program
will ITikely encounter multiple problenms in tracking and
managi ng cost shares, exchange rate fluctuations, and
inflation, as denonstrated with MRS, MEADS, and JSF.

Cost shares distribution dictate supremacy of one
nation over the others in the ICR& effort, which then
t ends to accommodate that nation’s interests and
requi renents nore closely. Al'l progranms, consequently,
were directed by the country with the highest cost share
i ndependent of other factors that nay be nore inportant to
the program s success. Newer | CR&D progranms, instead of
awar di ng subcontracts based on contribution share ratios of
international partners, are attenpting to apply best val ue
while using the Cost As an |Independent Variable (CAIV)
concept .

Furt her nor e, conti nued fundi ng support by
i nt ernati onal participants regarding cost shares and
affordability could severely increase costs and future
sales. For instance, the JSF has already experienced
significant growth in costs. Wth increased costs, each
country must fund its equivalent portion according to its
cost share. | ncreased costs could lead countries to drop
out of the prograns. However, international participants
are not required or expected to contribute additional
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funding caused by cost increases resulting from U S. -
initiated scope changes.

In addition, if the JSF beconmes too expensive, many
partners my be forced to withdraw from the program and
seek other options. As noted, even |CR& prograns suffer
from the cost overruns experienced by stand-al one defense
acqui sition prograrns.

2. Budget i ng

The end of the Cold War represented an opportunity for
governments in the North Atlantic Treaty Organization
(NATO to decrease their defense budgets. Decr easi ng
budgets resulted in a steady decline in governnent research
and devel opnent expenditures relative to industry R&D
Increasing ICR&D efforts in the 1990°'s was required in
order to share cost burdens associated wth research and
devel opnent .

JSF, the newest program has applied recent planning,
programm ng, and budgeting initiatives. For instance,
while developing the requirenents docunents, Cost As an
| ndependent Variable (CAIV) was stressed. Addi tionally,
target prices were established for each version of the
aircraft. However, restrictions existent at the budgeting
level do not allow pursuing nore U S -European defense
cooperative prograns on nmgjor weapons systens. For
i nstance, European procurenent budgets are small conpared
to the U S. budget, and the potential that U S. support for
a program may change with each annual budget review, may

cause concerns for Eur opean gover nnents.
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C. TECHNOLOGY TRANSFER

ICR&D's goal is to provide the nobst econom cal and
advanced weapon syst ens, whi |l e sharing risk and
t echnol ogi cal experti se. However, mlitary weapons have
become so dependent upon technology that |arge quantities
are not only difficult to produce in a short period, but
expeditious startup and production are nore difficult.
Thus, warfare depends now on a few precise high-technol ogy
mai nt ai nable weapons rather than on the mass-produced
expendabl e weapons of the past. In today’'s world,
technology leads to any mlitary's conpetitive advantage.
Consequently, countries are reluctant to share or transfer
any technology that represents superiority over another
country’'s military. This reluctance has inpeded, to sone
extent, progress in the ICR&D efforts, as denonstrated in
JSF and MEADS.

The three | CR& prograns anal yzed suffered, and still
suffer, from strict arms export controls inposed by the
U. S Governnment, as well as the US. policies and
procedures for releasing sensitive national security-
related information to foreign governments and conpani es.
Adm ttedly, controls are necessary to provide protection
agai nst loss of technology to unauthorized users. However,
export controls underm ne defense trade between the U S
and Europe. Critical technologies for the prograns’
success were not disclosed in a tinmely nmanner leading to
both resentnment anong participating countries and schedul e
del ays. For any international cooperative effort to be
truly interoperable and successful, the DoD nust provide
information that it has traditionally been reluctant to
share.
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1. | ndustrial Base

| ndustrial base restructuring and consolidation has
increased in recent years since nost nations can no |onger
afford to develop and to procure enough defense itens from
their own donestic conpanies and sources. For i nstance,
the European Defense Industry is attenpting to consolidate
and restructure through national and cross-border nergers,
acqui sitions, joint ventures, and consorti a. However, the
size and consolidation of the U S. defense industrial base
overpowers and poses a challenge to any initiative or
effort in the smaller and fragnented European defense

i ndustry. This creates a barrier for nore equally
distributed and funded |CR& prograns. Thus, European
nations are currently pursuing several initiatives to

integrate their defense markets first and then challenge
the U S. defense industry in the arns narketplace (e.gqg.
Eurofighter vs. JSF, SAMP-T vs. MEADS)

Even with the differences in size, scope, and
structure between the U.S. and European defense industrial
bases, ICR&D provides a nethod to mnmmintain mlitary
technol ogi cal superiority on both sides of the Atlantic
Ccean, while satisfying national political, econom cal,
soci al, and industrial goals.

Al though both the US. and the European defense
industry are restructuring in response to budget cuts,
shrinking export sales, and rapid technological advances
(many of them driven by comercial applications), the U S.
defense industry is mainly in private hands and nmarket-
based while the European defense industry remains mainly
controll ed and managed by their governnents.
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2. Wor k Shar es

The conplexity and difficulty of managi ng a successful
international program significantly increases wth each
addi tional partner. The increased conplexity of decision-
making with partners places stress on any |CR& program
Consequently, there is a schedule inpact due to the
accountability and rmanagenent of work shares by all
participants. Furthernore, work shares are related to cost
shares, increasing the difficulty in nmanaging tasks. Al
prograns studied seened to be less efficient in terns of
techni cal perfornmance, program managenent, deci sion-naking,
and adm nistrative issues due to the distribution of work
shar es. A program will likely encounter nore problens in
tracki ng and managi ng work shares if it is nmulti-national.

National politics drive conflicting desires of each
participant to mnimze expenditures while naximzing the
| ocal benefit. However, the desire to naximze |ocal
investment greatly conplicates nmanagenent since bal ancing
wor kl oads nust be acconplished. Consequently, not only
must the workload be bal anced, but also each partner nust
see the work as neani ngful.

3. Pol i cy

The United States has mmde significant policy changes
since the early 1980s in order to enhance | CR&D. The
Quayl e and Nunn-Rot h-Warner Anendnents, the Cooperative
Qpportunities Docunent, the creation of the Armanents
Cooperation Steering Commttee (ACSC), and the 1997 Cohen
Menorandum on DoD International Armanents Cooperation
Policy, have all provided a sound foundation to expand
| CR&D. However, restrictions on foreign investnent in the
U S. defense market, industrial security regulations, Arns
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export restrictions, and restrictive legislation have
colluded to prevent conplete access to the U S. narket for
Eur opean def ense goods. Furthernore, political changes at
the Federal Government Admnistration level and U'S

foreign policy after the tragic events of Septenber 11'"

have, to an extent, inpeded further progress in |CR&
efforts. Additionally, it is difficult to maintain
cont i nual over si ght of DoD s ar manent s cooperative

activities and ensure these activities receive the proper
visibility and conformto U S. national security policy.

At the sane tine, there is pressure in Europe to
develop a wunified European armanent procurenment policy.
However, national sovereignty issues and conplex ownership
structures are preventing European consolidation to the
extent needed to be conpetitive. Consequently, cooperative
prograns between the United States and the European nations
are struggling for sustainability and stability am dst
constant policy changes nmainly due to the rapidly evolving
worl d events and threats.

Essentially, the formation of a nore unified European
defense market may be crucial to the survival of European
defense industries as well as to their country’'s ability to
mai ntain an independent foreign and national security
policy. Consequently, the survival or creation of
cooperative prograns will depend nore upon each country’s
policy and position regarding their Arnmed Forces and
i ndustrial base, and their need to stay independent in
these matters.

Either way, both the U'S. and the European nations
discussed in this project wll remain comitted to a

“common and shared” national defense procurenent policy:
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first, buy technically-sophisticated equipnment from your
own sources, then, pursue cooperative solutions, and

finally, inport a non-Anerican or non-European item

D. REQUI REMENTS DETERM NATI ON

Har noni zing requirenents for an |ICR&D program is one
of the nost inportant activities and it is not easy.
Nations have different interests and priorities. Thr eat
date needed, functions to be perfornmed, characteristics,
and required operational environments nust be harnonized.
National |laws and regulations may conflict. Addi tionally,
understanding the needs of a partner is essential to making
needed conprom ses. The three prograns studied all faced
chal | enges determ ning requirenents.

A capability not needed by one nation will be opposed
by that nation in an effort to hold down costs.
Conversely, a capability perceived as inportant by that
nation will be vigorously pronoted. One manner JSF deal t
with the issue was the creation of national and/or service
variants built around a common core capability. However,
the U S and Europe wll probably continue to maintain
simlar equipnent in the long term This comonal ity of
equi pnent will create regular opportunities to cooperate on
acqui sition projects.

A cooperative requirenents phase is absolutely
necessary before beginning devel opnent or signing an MOU.
Additionally, solid Service(s) Mssion Needs Statenents
should be established before negotiating cooperative
requirenents. The prograns studied generally did not have
wel | -defined requirenents. Consequently, invaluable tine
was spent determning the exact requirenments for each
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participating country. For instance, MRS started wth
only the nobst general agreement on the need for a tank-
killing subnunition and a broad technical appr oach.
Pl anning nust allow enough tine for MOU negotiations, as
well as international program devel opnent. Mut ual |'y
acceptable, fully harnonized and rationalized, functional
performance specifications should be set versus a target
equi pnent desi gn.

In det erm ni ng requi renents, oper at i onal and
acqui sition perspectives must be considered in order to
achieve a program that adequately satisfies commobn needs
but at the sanme tine can be a “doable.” Sonme of the
overall cost savings of cooperative prograns go toward
delivery of certain requirenents that particular nations do
not need. Understanding the <cost inpact of specific
requirenents often greatly facilitates resolution of
di fferences.

1. Assessment of Threats

Wth the end of the Cold War, countries started
dealing with evolving and differing threats. Consequently,
weapons progr ams needed changes to their initial
requi renents. The requirenment changes affected all three
prograns studied. For instance, changes in the MRS TGW
program to address the new threats encountered by each
participating country, negatively affected cost, schedule,
and technical risk. In MEADS, incorporating the Lockheed
Martin PAC-3 missile into the systemnet U S. requirenents,
but not Gernman and Italian needs. Consequently, these
governnments have called for a study on bringing a second
mssile into the program that will probably cause schedul e
del ays and i ncrease costs.
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2. Part ners

The nunber of partners has a significant effect on the
performance of |CR&D prograns. Each additional partner
increases the risks due to the conplexity and difficulty
invol ved. Having many partners increased the conplexity of
decision-making in all three prograns. The diverse
acquisition and political procedures of each partner placed
stress on the program nmanagers and eventually inpacted
program schedul es.

Additionally, U S. allies are reluctant to join trans-
Atlantic programs where FEuropean countries are junior
partners, fearing that the U S wi | | ignore their
i nterests. However, if both sides share the project
“equal ly” or when it is in their interest, such as prograns
enabling European nations to benefit from access to US
advanced t echnol ogy, t hen Eur opean allies favor
cooperation. Mbst European countries partner with the U S
when the latter occurs, as noted with MEADS and JSF.

3. Cul ture

In any | CR&D program every participating country has
a uni que way of conducting business. The understandi ng and
acceptance of another country’s culture is extraordinarily
useful when working in international progranms, and inproves
communi cati ons and processes. Cultural differences between
the U S. and NATO allies have influenced |CR&D prograns.
Program Managers gradually learned that if all the staff
was |located in an international project office, then a
greater team culture can be established and help resolve
many of the |anguage barriers, nationalistic issues, and

deci si on- maki ng obstacl es that they experienced.
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Sharing an office also resolves adnmnistrative and
geographi cal issues such as the use of paper instead of e-
mails, and the tinme dedicated to tel ephone discussions due
to the difference in tine zones. Anot her cultural issue,
for instance, was the tinme and seasons devoted for holidays
and vacati ons.

As a program advances, new players enter. Each wi |
bring unique personal and cul tural backgrounds, experience,
val ues, assunptions, sense of time, and procedures. As
noted, differing national cultures and norns of behavior
af fect day-to-day program operations, especially in |CR&D
The three prograns studied were no exceptions to this.
Cultural differences are not only challenges for each
i ndi vidual, but also for each nation’s team
E. CONCLUSI ON

Wth | nt er nat i onal Cooperative Resear ch and
Devel opnent (1 CR&D), the DoD and a foreign defense
mnistry, by witten agreenent, jointly nanage a RDT&E
and/ or production effort to satisfy a conmon requirenent by
sharing work, technology, and costs. The purpose is to
improve current and future defense posture, enhance the
i ndustrial base, avoid duplicate R&D, reduce RDT&E costs to
each party inproving standardization and interoperability
by sharing informati on and cost burden.

In light of the increasing role that international
coalitions have had in recent world events, |ICR&D presents
a viable alternative to traditional Foreign Mlitary Sales
for interoperability inprovenents. | CR&D has becone the
preferred choi ce for weapon-system  devel opnent as
illustrated by the large volunes of studies and literature
found and researched.
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Every program nmanaged so far under the | CR&D approach
has faced nultiple and recurrent chall enges. Al t hough the
process is inproving, the efforts are still hindered by
some of the sane problems encountered in ICR&D s early
prograns dating back to the late 1970’ s.

However , as U S. and Allied Armed Forces are
downsi zed, budgets reduced, coalition operations increased,
and t he def ense i ndustri al base consol i dat ed and
restructured, |ICR& should continue as a way to increase
the effectiveness and efficiency of the US. and Alied
Armed Forces, plus their associated defense industries.
The United States, France, Germany, and the United Ki ngdom
wi Il probably conmpromise on a nutually acceptable solution
to any issue in the MLRS, MEADS, or JSF prograns because of
their shared common interest in preserving a strong NATO to
ensure continued European stability.
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VIT1. RECOMVENDATI ONS

A. RECOMVENDATI ONS

The analysis and conclusions established in the
previous chapters lead to the followi ng recommendations in
order to inprove program stability for ICR& and to reduce
risk. The recomendations are presented as either genera
in nature or specific to the areas discussed in the
concl usi ons chapter.

1. General Recommendati ons

a. Ensure that Lessons Learned so far by the
United States and the European nations are considered and
applied when entering into any new cooperative program
These |lessons include careful consi deration of al |
avai l abl e program information before agreeing to develop a
weapon system jointly and assurance that funds wll be
avai |l abl e for program executi on.

b. Conduct a cost-benefit analysis prior to
program inception to determne the appropriate nunber of
partners. This mtigates problenms regarding program
managenent, technology transfer, and admnistrative and
financial oversight. The cost-benefit analysis facilitates
making a mnmanagerial decision regarding the appropriate
nunber of partners. However, experience indicates that
| CR&D prograns with two to three Level | partners are
generally easier to manage and | ess costly.

C. Enphasi ze comonality since partners often
have different requirenents. Commonal ity facilitates
reduced cost per article while neeting the needs of each
partner. Furthernore, comonality mtigates schedule risk
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associated with trying to neet all requirements in one
ver si on.
2. Fundi ng
a. Establish approximately equal cost shares
for the participating countries when conducting |CR&

pr ogr amns, | f possi bl e. This leads to satisfying
requirenents and interests equally for al | parties
i nvol ved. O her cost share arrangenents (i.e. MRS

40/ 20/ 20/ 20 or MEADS 60/ 25/15) were not very successful.
For instance, the best possible cost arrangenents are 50/50
or 25/25/25/25 share ratio. | f equal cost shares are not
possible, mnimze the nunber of Level | partners. Thi s
prevents having many |owcontributing partners that affect
the generation of requirenents. Therefore, schedule risk
and cost growmh are m nim zed.

b. Conduct and enphasize cost analysis during
program i nception. This wll inprove cost sharing and
reduce ri sk. It will also mtigate the risk of

international participants incurring financial difficulties
due to cost grow h.

C. Conti nue to enphasize Cost As an | ndependent
Variable (CAIV) from the beginning. Inplenentation of CAIV
in the JSF program has proved to be valuable for keeping
costs under control when conpared to other simlar |CR&
progr ans. Establishing target goals for weapon systens
costs permt the contractor to inprovise design and save
noney. Additionally, CAIV enables cost/benefit tradeoff
anal yses.

d. Conduct a cost-benefit study regarding
utilizing nmulti-year funding for |ICR& prograns on an
exception basis. Currently, multi-year funding is only
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avai l abl e from Congress for procurenment. Adnmittedly, using

multi-year funding for ICR&D would neet resistance.
However, si nce mul ti-year f undi ng i nproves f undi ng
stability and reduces the risk of program withdrawal, it

should be investigated as an option for the future.
Furt her nore, mul ti-year funding eases the partners’
concerns regarding program priority and commtment by the
U. S.

3. Technol ogy Transfer
a. Conduct ICR&D wth the goal of nodular
designs in order to lesson technology transfer. Modul ar

designs permt placing only appropriate technology in
exported products as listed in the AECA | f designed from
the beginning with this concept in mnd, fewer waivers are
required and costs associated with waiver approval delays
are reduced. Additionally, nodular designs facilitate
product inprovenents to weapons systens as technol ogy
mat ur es. New t echnol ogy can be inserted into the platform
with mninum cost and tine. A final benefit of nodular
design occurs in subcontracting and conpetition. By
reducing waivers, prinme contractors have nore tinme to
conpete subcontracts to international contractors. There
is a larger <cost savings associated wth exploiting
international industrial bases. This also reduces the
possibility of schedule slips and cost grow h.

b. Conduct a thorough review of the Arns
Exports Control Act (AECA). The review wll permt
updating regulations to reflect current world geopolitica
and nmarket conditions nore accurately. Extra care nust be
exercised during the review to find ways to streamine the

| CR&D process.
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C. Receive AECA class waivers early in the
pr ogram This reduces the paperwork necessary to execute
the program and facilitates the use of conpetition for
systens and subsyst ens.

4. Requi rements Determ nation

a. Choose partners t hat have simlar
requirenents. Having partners with simlar needs mnimzes
the nunber of trade-offs required for the program Thi s
mtigates schedule risk and reduces conflicts associated
with requirenments determ nation. Furthernore, cost growth
is reduced since partners require less country specific
weapon systens.

b. Establish the program office earlier in the
lifecycle and collocate all menbers  of the team
Est abl i shi ng t he program office early facilitates
stabilizing the design and requirenments quickly. Thi s
mtigates schedule risk and allows nore tine for tradeoffs.
Furt her nore, this reduces cost growmh from changing
requi renents. Additionally, having all team nenbers in one
| ocation inproves teaming and mtigates cultural issues
associated with international prograns.

B. AREAS FOR FURTHER RESEARCH

The followi ng recomendations are areas for further
research in | nt er nat i onal Cooperative Resear ch and
Devel opnent :

1. Every i ndi vidual program considered in this
project offers further research opportunities. As such,
further research projects can be conducted and are
recommended for the Miltiple Launch Rocket System (MRS),
Medi um Extended Air Defense System (MEADS), and Joint
Strike Fighter (JSF) | CR&D prograns studied.
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2. Every issue considered as necessary for the
success of an ICR& program is also a further research
opportunity. As such, every issue by itself leads to nore
extensive and exhaustive research. For instance, Funding,
Technol ogy Transfer, and Requirenents Determnation in
| CR&D prograns should be further researched, devel oped, and
anal yzed beyond the scope presented in this MA project
O her issues available for consideration as |ICR&D MBA
projects could include, but are not limted to, Industrial
Base, National Security Policy, Returns on |Investnents,
Part ner shi ps, Managenent Approach, Governnent Commtnent,
Cost and Work Shares, Political Environnment, and Economc
Condi ti ons.

3. Conduct further research on | nt er nati ona
Cooperative Research and Developnent (I CR&D) to determ ne
cost savings (if any) through cost sharing and econom es of
scale in jointly rmanaged research and devel opnent,
production, and logistics support prograns. Pr ogr ans
suggested for cost savings research could include the ones
analyzed in this project: JSF, MEADS, and M.RS.

4. Conduct further research on the influence of the
U S Arnms Export Control Act in technology transfer issues
regardi ng | CR&D prograns. This study could provide a new
approach to arnmanents cooperation that woul d  ease
technology sharing and equitably divide the programs
devel opnent and production work share. The inpact of
current European technology transfer policies should also
be studi ed.

117



TH'S PAGE | NTENTI ONALLY LEFT BLANK

118



10.

11.

12.

LI ST OF REFERENCES

10 US Code. Sec. 2350a.
15 US Code. Sec. 3710a.
22 US Code. Sec 2767.

“Sel ected Acquisition Report.” United States.
Department of Defense. 31 Decenber 2002.

“Vital Statistics: The U S. Mlitary.” The Defense
Monitor, Center for Defense |Information. Vol ume
XXXI'l, Number 5, Novenber/ Decenber 2003.

Bol kcom Christopher. Joint Strike Fighter Program
Background, Status and |ssues. CRS Rept. 30563.
January 2002.

Bowen, George J. The FSX Project, A Case Study in
Bur den Shari ng and | nt er nati onal Ar manent s
Cooperation. Thesis. Naval Post graduate School .
Decenber 1990.

Cohen, WIlliam S. “1997 Report of the Quadrennia
Def ense Review.” Report retrieved 12 February 2004
fromhttp://ww. defenselink.ml/pubs/qdr/sec3. htm.

Cohen, WIlliam S. “DOD International Armanments
Cooperation Policy”. Menorandum 23 March 1997.

D Agosti no, Davi M “Transatl antic Cooperative
Wapons Devel opnent: How Can W Better Ensure
Success?” Acquisition Review Quarterly. Fall 1996.

Def ense Institute of Security Assistance Managenent.
The Managenent of Security Assistance. 22" Edition.
Sept enber 2002.

Def ense Systens Daily website. http://ww. def ense-
dat a. cont pari s2001/ pagepal092. ht m Accessed 10
March 2004.

119



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Engel hardt, Robert J. The Medium Extended Air
Defense System A Renaissance in Trans-Atlantic
Armanents Cooperation. Thesis. Naval Postgraduate
School . March 1999.

From Arny Technol ogy website. Report retrieved 09
Mar ch 2004 from http://ww. arny-
t echnol ogy. com projects/mrs. htm .

Garrety, Eric B. An Economi c Analysis of Acquisition
Qpportunities for the United States Departnent of
Def ense within the Japanese Defense |Industrial Base.
Thesis. Naval Postgraduate School. Decenber 2002.

Grant, Robert. “Transatlantic Armanent Rel ations
Under Strain.” Survival 39. 1997.

Hoyt, Sidney F. Technical Managenent  Oversi ght
Framework for International Defense Acquisition
Presentation, Application, and Analysis. Thesis.
Naval Postgraduate School. Decenber 2001.

Joint Strike Fighter website. http://www jsf.ml.
Accessed 15 February 2004

Kern, Paul. “lInternational Cooperative Agreenents.”
Report. 01 March 2001.

Lockheed WMartin Corporation. “Lockheed Martin’s
PAC-3 Mssile Successfully Intercepts Tactical
Ballistic Mssile In Test.” Press release by

Lockheed Martin Corporation. March 4, 2004. Press
release retrieved 10 March 2004 from website
http://ww. m ssil esandfirecontrol.com

McNi chol s, Jeffrey R The Visible Hand: The
Government -l ndustrial Relationship and its effects
on Transatlantic Arns Cooperation. Thesis. Naval
Post graduat e School. June 2000.

VEADS | nt er nati onal , I nc. “MEADS  Advanced
Li ght wei ght Mssile Defense Launcher Conpl et es
Acceptance Tests.” Press Release by MEADS
International, 1Inc. Septenber 10, 2003. Press

release retrieved 25 February 2004 from website
http://ww. m ssil esandfirecontrol.com

120



23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Mey, Hol ger. “Extended Air Defense - GCernany
Bet ween European and Transatlantic Oientations.”
Conparative Strategy. 1995.

Rodrigues, Louis J.  Conbat Air Power: Joint
Assessnment of Air Superiority Can Be Inproved. GAO
Rept. 97-77. February 1997.

Rudney, Robert. “The Contribution of the Medium
Extended Air Defense System (MEADS) to the U S.
Post-Col d War Strategy.” Conparative Strategy. 1997.

Ruhl e, Hans. “Ballistic Mssile Defense: A Gernman
View' . Conparative Strategy. 1993.

Schi nasi, Katherine V. Joint Strike Fighter:
Managing Conpeting Pressures 1s Critical fo
Achi eving Program Goals. GAO Rept. 03-1012T. July
2003.

Schmtt, Bur kar d. European and Transatlantic
Def ense- | ndustri al Strat egi es. Eur opean  Uni on
Institute for Security Studies. Novenber 2002.

The Ful | Costs of Ballistic Mssile Defense.
Econom sts Allied for Arns Reduction and Center for
Arnms Control and Non-Proliferation. January 2003.

United States. Depart ment of Comrerce. Bur eau of
| ndustry and Security. “European Diversification
and Defense Market Cuide.” Reported retrieved 10
Mar ch 2004 from website

http://ww. bxa. doc. gov/ Def ensel ndust ri al BasePr ogr ans

United States. Departnent of Defense. “The Defense
Acqui sition Systeni. DoD Directive 5000.1. May
2003.

United States. Departnment of Defense. Director of
| nt ernational Cooperation. | nternational Arnmanments
Cooper ati on Handbook. June 1996.

121



33.

34.

35.

36.

37.

38.

39.

40.

41.

United States. Department of Defense. Di rector,

Operational Test & Evaluation. “Fiscal Year 1999
Annual Report”. Report retrieved 07 March 2004 from
http://ww. gl obal security.org/mlitary/library/budge

t/fyl1999/ dot - e/ ar ny.

United States. Departnent of Defense. Directory of
US Mlitary Rockets and Mssiles, Appendix 4:
Undesi gnated Vehicles, MRS Report retrieved 13
March 2004 from website http://ww.designation-
systens. net/dursnm app4/ mrs. hntl.

United States. Departnent of Defense. Director
Headquart er Servi ces. Cent er for Responsi ve
Politics. “100 Conpanies Receiving the Largest

Dol l ar Volune of Prine Contract Awards — Fi scal Year
2002.”

United States. Departnment of the Air Force.
“Cooperative Research and Devel opnment Agreenents”.
Air Force Inst. 61-302. My 2001

United States. General Accounting Ofice. Aircraft
Acqui si tion: Affordability of DoD s I nvestment
Strategy. GAO Rept. 97/-88. Septenber 1997.

United States. General Accounting Ofice. Decision
Nears on Medium Extended Air Defense System
GAQ NSI AD- 98- 145. June 1998.

United States. General Accounting Ofice. European
Initiatives to Integrate the Defense Market.
GAQ' NSI AD- 98- 6. Oct ober 1997.

United States. General Accounting Ofice. Joi nt
Strike Fighter Acquisition: Developnent Schedul e
Shoul d Be Changed to Reduce Risk. GAO Rept. 00-74.
May 2000.

United States. CGeneral Accounting Ofice. Joi nt

Strike Fighter Acquisition: Cooperative Program
Needs Geater Oversight to Ensure CGoals Are Met.

GAO Rept. 03-775. July 2003.

122



42.

43.

44.

Unt erseher, Lutz. FEurope’s Arned Forces at the
MIllennium A Case Study of Change in France, the
United Kingdom and Germany. Colunbia |International
Affairs Online. Wrking Papers. Decenber 1999.

Val asek, Tonms. “No WII, No Wwy on European
Defense.” Wall Street Journal Europe. 02 Cct ober
2003.

Virlan, Serkan. |ssues and Concerns in |International
Co- Devel opment Efforts. Thesis. Naval Postgraduate
School . June 2002.

123



TH'S PAGE | NTENTI ONALLY LEFT BLANK

124



| NI TI AL DI STRI BUTI ON LI ST

Def ense Technical Informati on Center
Fort Belvoir, Virginia

Dudl ey Knox Library
Naval Postgraduate School
Monterey, California

Dr. Raynond E. Franck
Naval Post graduate School
Monterey, California

David F. Matthews, Col (ret.)
Naval Postgraduate School
Monterey, California

Venezuel an Naval Attaché
2437 California Street
Washi ngton, D.C. 20008

Olando R Aponte
Naval Post graduate School
Monterey, California

Edward M Cavi ns
Naval Postgraduate School
Monterey, California

CGeor gi os Rat si kas

Naval Post graduate School
Monterey, California

125



